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for the best in TELEVISION 
for CUSTOM'BUILT installations 




MOOEl P-S30 


DUMONT INPUTUNER 


520‘^PICm£ 


20 INCHES 
26 INCHES 


PROJECTION TELEVISION 


T. k. C. 

CHAMPION MODELS 
WITH 


Gives continuous tuning for 
all 13 channels plus all 
FM Radio. Available 
for all tube size). 


on request. 


Here’s why Televisioir Experts praise T.A.C. Television 

Our products contain every new development, 
every new creation of television research. Our 
efforts are bent towards quality and this is par* 
ticularly evident in the performance of our 
Assemblies. That’s why men who know tele¬ 
vision are telling others about T.A.C. supremacy. 


10" 12" or 15" TUBE 
TELEVISION 

in easy to install units 


Smart, Modern 
Hand-Rubbed 
Walnuts Blonde 
Cabinets for 10’ 
12” or 15" 


lube chassis 


Our own exclusive designs, avail- 
oble for all T.A.C. models. Details 


standard 

MODELS 

30-tubes, including the C.R. 
Tube. Supplied with 13-tube 
I.F. Picture and Sound Strip 
(Pat. Pend.) completely 
wired, tifbed, tested and 
aligned. Has standard tuner 
pre-wired to handle 13 chan¬ 
nels, ready to use with above 
unit. 


Bausch & Lomb Optical Electronic System provides 
a contrasty sparkling picture projected onto the 
Eastman Kodak Glass Projection Screen, completely 
glare-proof. Every part of the entire set is designed, 
engineered and manufactured for the express 
purpose of bringing you the finest in television . . . 
ready for CUSTOM-BUILT installations in homes, 
schools, lodges, clubs, hospitals, taverns and other 
public places. 


TELEVISION ASSEMBLY 
COMPANY GUARANTEE 
All components ore of the finest 
quolity and ore fully guoron- 
teed under the Standard RMA 
Guarontee. All TAC Assemblies 
ore guoronteed to operote when 
assembled according to 
directions. , 


BAUSCH & LOMB F/1.9 PROJECTION 
HENS 

RCA STP4 PROJECTION C. R. TUBE 
PRE-WIREO 2T-30 KV TRIPIER FLYBACK 
POWER SUPPLY 


ALUMINUM COATED TOP PROJECTION MIRROR 
EASTMAN KODAK GLASS PROJECTION 
SCREEN 

PRE-WIREO, PRE-TUNED I. F. PICTURE S 
SOUND STRIP (PAT. PENO.) 

DUMONT INPUTUNER 
all channels — All FM Radio 

RCA 12” HIGH FIDELITY PM SPEAKER 
MANUAL OF INSTRUCTIONS A SCHEMATIC 
DATA prepared A edited by renowned 
JOHN F. RIOER PUBLISHER, INC. 

'complete with rack, hood a picture 

FRAME 
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tXnXlJ'S, y®” sPenkep. tubes, chassis, 

loop antenna, etc., to build this modern, powerful 
Kadio Uecclver. In addition,^ I send you parts to build manv 
Itadio circuits, like the Si^mal Generator. Eadio Tester 
and Superheterodyne Uecclver pictured below. You use this 

material to get practical 
Radio experience and to 
make EXTRA money fixing 
neighbors' Radios in spare 
time. Mail coupon below 
information I 


TiME 


for complete 


/ 


SEND 


KITS 


OF PARTS 


YOU BIG 


You Build ond Experiment 

WHiitliiilliniBMIUBIO 

I AND MANY OTHER CIRCUITS 

y / 

/ WZtK 

jr du 

Ra 


J. K. SMITH, 

NstloiVRl Rodlo IfistKift* 






I TMINED TIESE MEN 

■ikts m I 
Vifk fin Isms 

*T am Radio 
Serviceman 
for The 
Adams Ap< 
plianco Co. 
Am nowsret-. 
ting 160 a 
week, plus bonus and over* 
time/'—-W. A. ANGEL. 
Blythesville, Arkansas. 

IMV Kstkllt 

Aktst ftsiJs 

knew 
n o t h i n K 
about Radio 
when I en¬ 
rolled. I am 
doing spare 
timework. 1 
have more than paid for 
my Course and about 
$200 worth of equip¬ 
ment." - RAYMOND 
HOLTCAMP. Vandalia. 
Illinois. 


Want a »ood-pay iob in the fast- 

^growing RADIO-TELEVISION In- 
dust^? Want a money-making 
^dio-Television shop of your own ? 

Here's your opportunity. I've trained 
hundreds of men to be l^dio Techni¬ 
cians . . . MEN with no PREVI¬ 
OUS EXPERIENCE. My tes^ and 
proved train-at^home method makes 
leaning ew-. You learn Radio-Tele- 
^8 ion principles from illustrated 
lessons. You get practical experience 
experlmenting with 
many KITS OF PARTS I send. All 
equipment yours to keep. 

Maku EXTRA MONEY In 
Spare Time 

enroll. I start sending SPE¬ 
CIAL BOOKLETS that show you how to 
n^kp EXTRA MONEY fixing i-Ighbon? 

Radios in spare time. From hers 
Its a short step to your own 

Mop. or a good-pay Radio-Tele- __ _ 

vision serriclng job. Or get Into HTcTTUlt jyMMJWO ^ 
PoUcc. ArUtion. Marine Radio. cnWOlK 

Broadeasting. Radio Mamifactur- wL ttCOTO 


Inc or Puhlie Address work. And think of 
getting In on the ground floor of the boom¬ 
ing Television Industry. Trained men are 
already In demand , . . new stations are 
going on :hc air. manufacturers are building 
OTer 100,000 sets a month, more and more 
homes are getting sets. The man who pre¬ 
pares now wlU reap rich rewards. 


See WhQf N. R. I. 
Con Do For You 


VETERANS 

You can get 
this training 
under G. I. Bill. 
Mail coupon. 


Course Includes /"raining m 

TELEVISION • ELECTRONICS 

FREQUENCY MODULATION 


Act now I Send for my DOUBLE FREE 
OFFER. Coupon entitles you to actusl 
lesson . ••OE TTINQ ACQUAINTED WITH 
RECEITER 9BRVICINO." absolutely free. 
Orer 80 pictures and diagrams! You also 
«-page book. ' HOW TO BE A 
SUCCESS IN RADIO AND TELEVISION. 
ELECTRONICS." Tells more about YOUR 
opportunities, details of my Course, how 
quickly, easily yoq can 
set started. Send coupon 
In enrelope or paste on 
penny posui. J. £. 
SMITH. President. 
Dept. 9BX. 

National Radio Insti¬ 
tute. Pioneer Home 
Study Radio School. 
Washington 9. D. C> 


g Good for Both-FREE 


National Radio Instituto, Washington R, D. Cs 

Mail me FREE Sample Lesson and 64-pag:e book, 
salesman will call. Please write plainly.) 

, Age... 

Name........ 

Address... 

City... 


(No 


.Zone.State.. 

□ Check if Veteran 
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SPECIAL TELEVKION IMM 
NEXT MONTH! 

TelevisloR will be the theme of next 
meRth*i fpeclol 144-p«qe Issue. Tech- 
Riclans who hnow end leoders of the In¬ 
dustry will describe television progress, 
television servicing, television accessories 
end test equipment, ond oil other phoses 
of this new ond Importont sublect. The 
Issue will feoture tobulotlons ond chorts 
showing television receiver chorocter- 
Istlcs, television coveroge and other TV 
Informotlon. Non-television orticles will 
not be neglected, ond will deol with 
oudio, omoteur, theory, ond electronics. 


RADIO ELECTRONICS, February, 1949. Volume XX. No. 5. Publlrfied monthly. Publication Office: Erie A«., 
F to Streets, mill idelphia 31. Pa. Entered as aecond class matter September 27. 1948, at the post office at 
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DOKsessions. Mexico. South and Central American countries. $3.59; $6.00 for two years; $8.00 for three years; 
slnale roples 30r. All other forelim countries $4.50 a year. $8.00 for two years. $11.00 for three years. Allow one 
month for rhance of address. When ordering a change please ftimish an address stencil impression from a recent wrapper. 
RADCRAFT publications, INC. Hugo Gemsback. Pres.; M. Harvey GemstMch. Vice-Pres.; O. AllQtio. 8ec*y. 
Contents t'opyright. Ili49. by Radcraft Fliblications, Inc. Text and illustrations must not be reproduced without 

K rmisslon of copyright owners. 
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ADVERTISING OFFICES: Chicago: 308 W. Washington Street. Telephone RAndolph 6-7363. Detroit: Prank Holstein. 
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t'o.. Armtta iSaxar Patrika LL. 14 Ananda Chatteriee Lane, Calcutta. 


Editorial and Executive Offices: 

25 Wesf Broadway, Now York 7, N. Y. 


MCMUgR AUDIT UURgAU OF CIRCULATION 
AUC PAID CIRCULATION 6 MONTNU TO JUNi 30. 
1948—112,502. tPublishcrs SUCement) PRINTED 
FOR FCURUARY ISSU 2—175,000 


INTERCOM 

RADIO (OMBIHATIOH 



6twb«.»p«rlMi-3i»b* WHILE THEY UST 

Inttrcom pormift com- 
municolion botwoon 
rodlD-motlRr ond up lo with I aub-atotlOR and 


$2995 


4 sub-slotions. 
OrigiW cotf $64,50 


SO taat of Cobia 
Intro Sub-stotiong 
$3.93 ooch 


Original 
$2,10 



MID8CT I. F. 
TRANSFORMERS 


69c 


Ai dhcounH 
up f o 86% 

400-500 Kc rongu 
1 l 4 ''fqvore, 3 " high 
hi*goin iron core. 

INPUT—A826 

_ OUTPUT—A827 

Spndfy Typn 

EggCrutu 

Duaun of 100 

$3.95 $29.00 


1 meg. VOLUME 
CONTROU 



85% DISCOUNT- 


Univortol with 
•witch 


29c 


loch 




frhs 

StuI of Qvathy 


ORDER INSTRUaiONS 

MWniuni ord«r^$2.00. 25% do- 
|M»if with order roquirod for oU 
C.O.D. shipments. 8# suro to Indudo 
sufficient postage—eacew wID be 
refunded. Orders received without 
postage will be shippod 
!■ express collect. All prices 

F.OJ. Detroit. 


KHI/lO SUPFIY & 
engineering C 0 „ Inc. 

95 SELDEN AVE. DETROIT 1, 


RADIO-ELECTRONICS for 























































Learn 




NICS 


f METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practicat 
Technical Resident Trade School for almost 50 years/ 
train you for today's unlimited opportunities in Radio 


Lessons 


and 


Good Jobs Await the Trained 
Radio Technician 


Yon arc needed in the ^reat. modern Radio. Television and Electronics in¬ 
dustry i Trained Radio technicians arc in constant and f^rowingr demand 
at excellent pay—in Broadcasting:. Communications^ Television/ Radar. Re¬ 
search Laboratories. Home Radio Service, etc. National Schools Master 
Shop Method Home Study course, ^'ith newly added lessons and equipment, 
can train you in your spare time, riffht in your own home, for these excit- 
ing^ opportunitieaT. Our method has been proved by the remarkable success 
of National Schools-trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Instruction 

Material Arc Up-to-date, Practical, Interesting 

National Schools Master Shop Method Home Training gives you basic and 
advanced instruction in «U j>hase8 of Radio. Television and Electronics, 
Each lesson is made easy to understand by numerous illustrations and 
diagrams. All instruction material has been developed and tested in o<ir 
own shops and Jal)oratorie8, uniler the supervision of our own engineers 
and instructors, A free sample lesson is yours upon request—use the 
coupon below. 





Your National Schools Course incJuclc.s 
not only basic theory, but practical 
training as well—j/ow learn bj/ doinp. 
We send you complete standafd equip¬ 
ment of professional quality for build¬ 
ing various experimental and test 
units. You advance step by step until 
you arc able to build the modern su¬ 
perheterodyne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments— 
build many types of Circuits, signal 
generator, low power radio transmit¬ 
ter, audio oscillator, and other units. 
The Free Books shown above tell you 
.more about it—send for them today I 


You Get This and Other Valuable 
Information in the Free Sample Lesson: 

1. Basic Receiver Circuits and How They are 
Used. 

2. Construction of the Antenna Circuit. 

3. How Energy is Picked Up by the Aerial. 

4. How Signal Currents are Converted Into Sound. 

5. How the Tuning Condenser Oper.ites. 

6. How the R-F Transformer Handles the Signal, 
and other data, with diagrams and illustrations. 


Both Home Study and 
Resident Training 
Offered 


APPROVED FOR 
VETERANS 

Check Coupon Below 


Now! 


NATIONAL SCHOOLS 


_ IHCIUDED: 


This versatile testing instrument is portable 
complete with test leads and batteries. 
Simplo to operate, accurate and dependable. 

be able to quickly locate trouble 
and adjust the most delicate circuits. You 
Multitestcr at home or on ser- 

_ vice cfills. It is designed to ineasurc AC and 

volts, current, resistance and decibels. 

You will be proud to own and use this 
valuabile professional instrument. 

. ■ ■ " i-j \ 

Mall Di« FREE ‘tho book "Your Future in Radio** Including a sample ICEEon of t I 
your choice. 1 understand no salcsmoo ivllt call ou mo. 1 1 

■ f 1 

.. ' 1 

ADDRESS... ^ [ 

GET THE DETAILS—SEND THE COUPON 

1 . .*■ .. ..........Zone. > STATE,...... | 

' O Check here If VeUrjin of World War 11 
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WILLARD 2 VOLT, 
BATTERIES 



'0 


Brond new, compact, tpillproof built- 
in hydrometer, qroup tcverel together 
to 9et hiqher voltoqet. Fully quoron/ 
teed. Skipped dry, odd 35c to cover 
postoqe ond hondlinq. 


Nqw 4 conductor 16 qouqc 
rubber covered Coble. Color 
coded. Used by United Stotet 
Government os Field Telephone 
Coble. 1300 Icet on tteel reel. 
F.O.6. Our worehouse Shipped 
motor freiqht or esprest thippinq 
chorqet collect. 


1300 FT. 
HeavyOut^ 
Cabk 



By Sitvti* 

4l.n 


Wettern Electric Extention 
Control Bo*, Type CW 2309S- 
Complete with mounting plote. 
All new in originol cortont. Con¬ 
tains one 50000 ohm reottot, 1 
toggle twitch, one phone jock. 
One microphone jock, one teit 
key, and one neon indicotor 
lamp. 


Model 3616, moket on excellent 
ter up lor on intercom, tet. Contains 3 
multiple type wafer twitches, one panel 
rype lute, onc volume control, one mot- 
tcr 2 poic double throw twitch. One lock 
type tending ond receiving telephone 
key, one local remote tronsmitter con¬ 
trol, One tingle polc twitch, one 24-volt 
Leach Rcloy with 2 contoett. 



ANTENNA REEL 


command set racks 


Double Tronsmitter rock. Brond new 
in original corton. No- FT.-226 only 
99c pottpoid. 

Triple receiver rock. No. FT.220-A. 
Brond new in Original cartons. Only 
S 1.59 pottpoid. _ . 


PHANTOM 

ANTENNA 



3 CP 1 

• Ind. Screen ' .9^ 

3 FP7-A 

. 1.35 

3 HP 7 

_ .1.45 

■odd 25c eoch to cover 

postage 

ond hondling* 

5 FP 7 

... . .1.75 

5 CP I 

..1.95 

5 BP 1 

_2.45 

5 HP 1 

- ... 2.45 

■odd 35c each to cover 

postage 

ond hondling' 

7 BP 7 

. . .. . 2.65 

7 CP 1 

.3.25 

lodd 40c eoch to coyer 

poltoge 

ond hondling 1 

9 GP 7 

__3.50 

< Shipped express, chorgcL 

collect 1 



fpr 

CITIZEN 
BAND, 

A tronsmittinq 
ontenno. lor use on 
epptcximotcly 450 
MC. Complete with 
ttondord cook con¬ 
nector. A weothcr- 
proof unit. 'Add 
25c to cover hond¬ 
linq ond postoqe' 


Antenna Roel RL42B, operates on 24 $050 
tolts DC. complete with bobbin, cacli ^ 
Shipped express charges collect, leit wire 
Extro bobbin with wire and weight in $000 

canvas bag.each ^ 

Shipped express charges collect. 

Fairleod FlO for use with Antenna Reel $100 

RL42B, 37" overall len.mh.each • 

Add 2 5c for postage and handling. 

Reel Control Box BC-461 for use with An¬ 
tenna Reel RL42B, controls winding and 
indicates the number of feet of wire yc 

.5dd 25c for postage and handling. 

50 Flexible Shoft for Connecting Antenna 
Reel RL42B and Control Box HC- $100 

461.each • 

Add 30c for postage and handling 
B2* Flexible shaft, same as above, each $1 50 
Add 35c postage and handling. * 


Lip Mikes, brond new, complete 
with cOrd ond Switch 95e eoch 
postpaid. 

Throot Mikes, brond new. com¬ 
plete with cord Ond twitch 95c 
eoch pottpoid. 


c^urpfui 
All New, All 

QuJkj 5 

Postpaid 

80tZ 


1626 

$.35 

705-A 


211 

$ .69 


Used priin.inly on aiiCraft & Marine ADI' 
Systems. Loop LP-2I-A ^onbiins on elec¬ 
tric motor and selsyn. These loops have 
been removed fiOtn salvage aircraft, hut 
are gua antc-ed to be in excellent working 
condiion. 

$hi{f{fct{ Exfttess Collect 



BC-616 

RELAY 

BOX 



Originolly used with the commond Mt 
between Modulotor BC456A ond Con¬ 
trol Box BC451A. Contoini 3, 24 volt 
rcloyt and other ports on «KC«M«nt buy 

ot only $1.39 pottpoid. 


BC-1366 Or 366 Jack Box., Contains 
Mic. Jock, volume control, 5 position 2 
gong rotary Switch, I 1 contact bayonet 
plug ond rcccptecle. All nicely os- 
scmblcd in o neatly finished metal box 
3 3/16" W » 4 3/8 'H . 2 3/16" D. 
Lots of uses in the Horn shock, lob., or 
on mobile instollotions. A scnsotionol 
buy ot only 79C pottpoid, or 10 

$0.95 P‘>**P«id 


C 2/ARR 2 CONTROL BOX 

Contoint: 1. 10,000 ohm poten¬ 
tiometer, I, 5,000.ohm potentio¬ 
meter, 1 phone jock, 1 10 ohm 
V]W resistor, 1 3 position twitch, 
1 closed circuit phone jock, ond 
I cronk Operated tuning mecha¬ 
nism. A truly scnsotionol buy.of 
only 95c each pottpoid. 


Brand New 
flameproof 
Telegraph 
Key 95c 





All merchandise subject to prior 
sole, mirtimum order $2.00, No 
C.O.D. Orders occepted. Michi- 
gon residents must odd 3% Sfote 
soles tox. 


time delay RELAY 


24 volt, 200 ohms Resistonce, opproxi- 
motely l/SO of I second deloy. Brond 
new type B-9 manufactured by Gour- 
dion Electric. Port No. 34464. Price, 
only 99e post paid. 



N. SILVERSTINE CO. 


6532 EAST McNICHOlS ROAD DETROIT 12, MICHJGA^ 


fSevenflene of Sui'pCusA 


RADIO-ELECTRONICS for 
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HERES 

THE 



You build this com' 
plete 16-range AC* 
DC test meter let* 

up. 



I ihow you how to 
build this speaker 
tester and many 
other initruments. 

You build, test and 
trouble-shool thii 
^ powerful 6-tube lu* 
perhet Radio. 


SAMPLE LESSON 

AND BIG CATALOG 


EREE 

See how quickly and easily you can |;et your start 
ij? Radio, Electronics, Television with Spraybcrry 

mSw/**/* coupon 

NOW for mv bii? FREE book and FREE Sample 
Lesson. No obligation. No salesman will call. Read 
all the i^cis about Sprayberry Training — then 
decide. Take the first step TODAY —rush fhe 
coupon to me. 

n I ' VETERANS: Approved for 

G.l.Training under Public Laws 16 and 346« 

SPRAYBERRY ACADEMY OF RADIO, DEPT. 20 0 

or NORTH WACKER DRIVE 
PUEBLO, COLORADO CHICAGO 6, ILLINOIS 


Vll TRAIN YOU AT HOME—BETTER—FASTER 

by Putting You to Work with Your Hands 

In this picture I show you exactly what you’ll get from me during your Sprayberry 
Radio Training. This actual photograph speaks for itself! Sprayberry Radio Training 
is really COA1PI.HTH—I start you with interesting, easily understood basic knowledge 
and I keep the mailman busy bringing you valuable Service Manuals, profitable Busi¬ 
ness Builders, extra helps and books—and S Big Kits of Actual Radio Equipment! My 
course is practical and down-to-earth. You get my personal help every step of the way. 
My method is BEST for you—because you train largely by working with your hands— 
building, testing, trouble-shooting with parts I supply. With these kits you build a 
powerful 6-tube superhec Radio, a big 16-range test meter and perform over 175 
ocher fascinating practical experiments. 

EARN WHILE 

Shortly after you enroll 1 send you my famous 
BUSINESS BUILDERS that help you get and do 
profitable neighborhood Radio Service jobs while 
learning. These jobs pay well, and pave the way for 
a Radio Service Business of your own. 

Ail branches of Radio. Television and Electronics 
are booming! Trained men are needed NOW! ITl 
prepare you for your own profitable Radio Service 
Business or a big pay radio iob in double quick 
time. You learn at home in spare time—you keep 
your present job while getting set for the future. 

My course is so perfectly planned—so easy to 
grasp arid understand—you need no previous 
knowledge or experience of Radio or Electricity. 

Get the facts now—find out what Sprayberry Radio 
Training can do for you. Mail the coupon below 
and by return mail I’ll rush my big book, ’’How To 


LEARNING 

Make Money In Radio, Electronics and Tele¬ 
vision” that tells all about Sprayberry Training. 
ITl also send you a Sample Lesson, ”How To 
Read Radio Diagrams and Symbols”—all FREE. 
VouTl read many letters from successful Radio 
men IVe trained—and you Can decide for yourself 
what Sprayberry Training holds in store for you. 

LOW COST COMPLETE TRAINING 

Sprayberry Training is surprisingly Low In Cost 
—and if you desire, convenient monthly payments 
can be arranged. This is COMPLETE, Up.to-Date 
training—covering Radio Repairing, Television 
and F.M., Industrral Electronics and many other 
new developments. Sprayberry Trained men 
really know Radio. This is training that sticks 
with you and makes money for you. 



NOW! 

TWO 
LOCATIONS 
ToServeYou 
Better! 

Mail Coupon 
To Location 
Nearest Your 
Home 


^ > 


/ffac^ COUPON 


SPRAYBERRY ACADEMY of RADIO, Dept. 
Sprayberry Building Pueblo, Colorado, or 
20 North Wacker Drivo, Chicago 6, Illinois 

Rush my Free Book and Sample Lesson. 


NAME_ 

ADDRESS_ 


20-0 I 


CITY-ZONE_STATE_ 

□ CAeck here if a Veteran 


„heek here if a Veteran 


FEBRUARY. 1949 


lUIlLHS. 
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MINE DETECTOR $CR-62S Brand New 

ATTENTION; LUMBERMEN, PROSPECTORS, MINERS, PLUMBERS, 

OIL COMPANIES, etc. 


^ Below IS a description of one of the finest 
metoL detecting Mine Detectors ever built* 

'A' Operates in the manner of aural and visual 
method* 

'At If you are looking for metal buried in logSi 
pipes In the ground, ore bearing rocks, under¬ 
ground cables, metallic fragments In scrap 
materials, metallic money burled or hidden in 
undetermined places this Mine Detector will 
probably surpass anything that was ever built* 
The United States Forestry Service hos recr 
ommended procedure for using this detector 
to find concealed metai In tree logs and 
other timber products. Our government Is re¬ 
ported to hove pold several timet/ the amount 
of our prices. They originally we*‘e sold by 
Wor Assets to jobbers for $166.00 



^ Unit consists of a balance-inductance bridge, a two tube amplifier and a 1000 cycle oscillator* The presence 
of metol disturbs the bridge balance resulting In o volume change of the 1000 cycle tone. Tubes used are 
low battery droln types such as IG 6 and IMS. The circuit may be modified for control of warning slgnalsi 
stopping of machinery, etc., when metal Is detected* 

★ Operates from two flashlight batteries and 103 v {B}* However, a power supply operating from I IS v A.C. 
may be used* 

'At This unit IS brand new and comes complete with spare tubes, spare resonator and Instruction manual—in 
wooden chest 8 ^^ Inches x 28^4 Inches x 16 Inches* Weight In operation Is IS pounds. Packed In original over¬ 
seas container* 

^ We do not know exactly what the deepest possible penetration would amount to when this detector is 
used but we have had customers who have bought the detectors with the expectation that the de¬ 
tector would locate metallic objects buried sev¬ 
eral feet under the ground or under water and 
we have absolutely no complaints whatsoever re¬ 
garding the detector not living up to the cus¬ 
tomers' expectations* 

'jkr We can not overemphasize our belief that if an 
Army surplus mine detector could solve your prob¬ 
lems in dfetecting metal that this detector should 
fill the bill. 

NOTE: Batteries are not furnished, we can Supply for $4.50 extra. 





'30 W. New York St. 
Indianapolis 4^ Ind. 


Unless Otherwise Stated. A11 ot 
This, % Said As Used 

CASH R QUIRCD 
.ViT ^ AL OR^^ERS 
Orders Shipped F.O.B- Collect 


RADIO-ELECTRONICS lor 
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Here’s good nev/$ . .« big news .. . our 
B/GCEST NEWS in 1 7 years. The equip¬ 
ment at right gives a partial idea of 
D.T.I.’s remarkoble, new combination 
of shop-method training aids . * . to 
prepare you AT HOME for your start 
in Television-Radio-Electronics. 


GET 


FREE 


BOOKLET 


Moil coupon Jodny for D.T.I.'s big, new 48-page 
OPPO«TUN/ry GU^Df BOOK. See how this amoiing 
newer mefhod helps you get started toward a GOOD 
JOS or your OWN BUS/NfSS in one of America’s most 
promising fields . . . T<?levision . . . F.M., Troin, 2-Way 
Taxi, Aviation, and E^roodcost Radio . . . Industrial 
Electronics . . . and other fascinating branches. 

In addition to well-illustrated lessons, you 
work over 300 instructive projects from 16 ship¬ 
ments of Radio-Electronic parts ~ including (1) 
a commercial-type CATHODE RAY OSCILLOSCOPE 
that helps you get practical Television circuit 
training, (2) a double range RF SIGNAL GEN¬ 
ERATOR, (3) o jewel-bearing MULTI-METER, and 
{4} a quality 6-tubi> SUPERHET RADIO. You keep 
all of this equipment. 


MODERN CHICAGO 
LABORATORIES 

If you prefer, make 
ALL your preparation in 
our new, Chicago troin- 
ing laboratory . . . one 
of the finest of its kind. 
Ample instructors . . • 
modern equipment. 
Write for details! 

EFFECTIVE EMPLOY¬ 
MENT SERVICE 

When you complete your 
training, our effective Ern- 
ployment Service is ovail- 
able to you without extra 
cost to help you get started. 


D.T.I. alone, includes th^ 
use of modern, visual 
training aids —MOVIES 
—to help you learn fast¬ 
er at home. You see elec¬ 
trons on the march and 
other fascinating “hid¬ 
den action*' ... a re¬ 
markable home-training 
advantage that speeds 
your progress. 


ChU09» 4a.po9e ^ 

..r"’-’""" _ 


Xone- 




DeForest’s Training, Inc. 


CHICAGO, ILLINOIS 

Affiliated with the DeVry Corporation, 
Bullderm of Electronic and Movie Equipment 


MW/ 


Amazing inew equipment 
helps you learn 




OUH 

OfHH 
IH 

yeAKS 


AND THIS EQUIPMENT 

6-TUBE RADIO RECEIVER OSCILLOSCOPE 
SIGNAL GENERATOR MULTI-METER 


FEBRUARY, I 949 
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New TV KITS ^ CABINETS 

STANDARD and CUSTOM-TYPE MODELS af LOW COST 
NEWEST in TELEVISION DESIGN • BIGGEST IN VALUE 



• LONG-RANGE 
RECEPTION 


Model lOA TV Kit 


New 10 TV KIT 


• PICTURES UP TO 
ISO SO. INCHES 

• CONTINUOUS 
TUNING ON ALL 
12 CHANNELS 


»j^eatufin 



at amazingly low price! 

The new Transvisioii Model 10A electromognetic TV 
Kif gives o bright, stoble 52 sq. in. picture. Has lO** 
picture tube, ond CONTINUOUS TUNING UNIT 

(shown on the right bond poge) on oil 12 chonnels* 
Its high sensitivity mokes for improved long-distonce 
reception: especiolly good on high chonnels. Com¬ 
plete with olhchonnel double-folded dipole ontenno 
ond 60 ft. of leod-in wire. 

MODEL 10A TV KIT, less cobinet ...Net $199.00 
MODEL 12A TV KIT. some os obove, but 

hos o 12" picture tube. Net 263.00 

NEW STREAMLINED CABINETS for Transvision Model lOA 
or T2A TV Kit. Mode of select grojn walnut with beautiful 
rubbed finish. Fully drilled, ready for installation of assembled 
receive'. 

Wolnut Cabinet for 10A or 12A (Specify). Net S44.9S 

Mchogony and Blonde slightly higher. 



New 150 Sq. In. TV Kit 

Model lOCL, with Roto-Toble 

This new Model 10CL is o 10'^ electro- 
moqnetic TV Kit, equipped with on all¬ 
angle lens (with color kit) giving o pic¬ 
ture of 150 sq. in. The imoge is clearly 

visible from a vory wido anqie of 
vision, becoyse of this specially de¬ 
signed lens. Also has the new CON¬ 
TINUOUS TUNING UNIT shown on the 
right. 7>>is kit comes COMPLETE with 
CABINET, LENS, ond ROTO-TABLE: also 
double-folded dipole ontenno (oil chan¬ 
nel) and BO ft. of lead*in- wire. 

MODEL 10CL TV Kit.Net $299.00 


EASY TO ASSEMBLE ... NO TECHNICAL KNOWLEDGE REQUIRED 

New streamlined cobinets for Models Tronsvrslon's simple step-by-step Instruction Sheet mokes assembling o TV'Kit o pleasure. Each 

lOA or I2A TV Kits, designed by Ho! kit comes complete with oil-channel double-folded dipole ontenno and 60 ft. of leod-in 

Bergstrom. wire. Nothing else to buy.' 




'O' 




"CUSTOM-ART" CABINETS Made to Order. Rodlomen. Dealers— 

Here is a beautiful line of exclusive, cystom-byllt cabinets, designed and 
completely built in our factory, and finished to your customer's specifico- 


Assemble Your Own Cabinets 

Transvision's "MODULAR" Cobinets come 
in knock-down, unpointed units, offering on 
urtlimited ronge of combinations, including 
even o bor. Finish them oH to suit your toste 
ond need. 


TRANSVISION ALL-ANGLE 
LENSES for ALL TV SETS. Give 
picture sizes up to 150 sq. in. Ex- 
clysive patontod foafyro makes 
imago visible from wide angle. 
Lenses come with adopter for in- 
stollotien on ANY 7" or 10^ picture 
tube, ond with color kits. All- 
Anglo Lons for T* tubes (gives 75 
sq. in. picture). Net $21.95. All- 
Anglo Lons for 10^' tubes (gives ISO 
sq. in. picture), Not $32.50. 


Corner piece, shown above, hos room for TV, 

Phono. Record Storage, ond open Book Cose. 
COMPLETE.Net $64.00 

For other units ond prices, write for "Modulor" 
Cotolog. 


GET into the TELEVISION BUSINESS in a BIG WAY 

Rodlomen. Servicemen. Dealers . . . Tronsvision offers you, through your job¬ 
ber, o 3-point Dealer Plan for mo king bio money in television: (I) Sell TV sets 
constrycted by yoy from Transvislon Klfs, (2) Sell exclusive Cystom-Byflt 
Jobs with beoytiful "CuStonvArt" Cobinets. (3) Sell "packaged" Tronsvision 
TV Prodycts, including Kits, Components, and Accessories. For FULL DETAILS 
obout this omozing plan, WRITE FOR FOLDER No. D-1. or osk yOur jobber. 


tions . . . ot very reasonable prices. Shown above is Transvision's "Modern 
Comprehensive' which hos provision for TV/FM/AM, Record Changer, 
Album Shelf, Bor, ond Concealed Wine Cellar. For further detoils on the 
complete line, writo for FOLDER No. D-l. 


FREE 142 p. TELEVISION COURSE with purchase of ony Tronsvision 
TV Kit . , , You don't need this course to ossemble o Tronsyislon Kit, 
because the job is eosy enough ond our instruction sheet is simple and 
cleor. BUT, if you wont a 900 d Introdyctloa to tolovlsloa funda- 
montals os o bosis for further study, the Transvltloa Tolovlston 
Homo-Stydy Coyrso is ideal. Remember, you pay nothing extra for 
this course. Ask your jobber. 


> For EREE ?0 p. TV BOOKLET and S p. CATALOG, SEE YOUR TRANSVISION JOBBER . ^ 


RADIO-ELECTRO NICS for 
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New TV INSTRUMENTS 

—^sr-f*p— tuners, booster, and ACCESSORIES 

^ r _ T I • I _ii n_♦_ X 


For Every Television Installation Requirement 

TRANSVISION'S NEW 
REMOTE CONTROL 
UNIT KIT-^or use with 
ANY TELEVISION SET 


NEW 12-Channel TV Tuner 

CONTINUOUS TUNING 


OPERATES ANY TELEVISION SET from a 
DISTANCE up to 50 feet. 

Now you con sit bock in yoor eosy choir, o comfortoble 
distonce owoy, ond operote your TV set. This new 
Tronsvlsion REMOTE CONTROL UNIT turns ANY SET on, tunes In stotlens. controls contrast ond bright- 
netSe turns set off. Especiolly ideol for commerciol instollotions where the TV eet is inoccessible. 

TUNER UNIT is o high goin, oll-chonnel, CONTINUOUS TUNING UNIT (obout 50 microvolt sensitivity). 
Supplied in KIT form . . . eosy to ossembie in obout on hour. 

Model TRCU Remote Control Unit Kit with 25.ft. coble. Net SSt.OO 

Also ovoiloble without cobinet... Net 65.00 


Model CT-1 (part #653). for TV channels 
2 to 13, IS notable for its high gain, sensi¬ 
tivity, excellent image rejection ratio, ond 

CONTINUOUS TUNING feature. May be 
used with any 7'*. lO”, 12'* or 15" kit. 

Model CT-1 TV Toner.Net $32.50 

Model TT-2 (part #301-1 or #301-2) cov¬ 
ers all TV chonnels, also PM bond (88- 
108 me.). Available for 7", 10", 12" or 
15” kits. Specify tube size. 

Model TT-2 TV/PM Tuner...Net $44.95 

TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

CONTINUOUS TUNING 

To ossure television reception In weok 
signol areas, or oreos which ore out of 
rongo of certain broadcasting stations, 
Transvision engineers hove designed this 
new booster. It Increases signal strength 
on oil television chonnels. Tunes oil tele¬ 
vision channels continuously. Con be used 
with any type of television receiver. Un¬ 
usually high gain In upper television chonnels. 
Model B-l.List $44.95 



TRANSVISION 
FIELD STRENGTH METER 

Soves Vi the cost ef TV Instol/otlens 
Improves Instollotions! Soves Vi the 
Work! Has numerous features and odvan- 
toges, including—(I) Measures actuol pic¬ 
ture signol strength . * . (2) Permits actual 
picture signal measurements without the use 
of a complete television set . . . (3) An¬ 
tenna orientation can be done exactly . . . 
(4) Measures losses or gain of various an¬ 
tenna and lead-in combinations ... (5) 
Useful for checking receiver re-radiatlon 
(local oscillator] ... (6) 12 CHANNEL 
SELECTOR . . . (7) Amplitudes of inter¬ 
fering signals con be checked ... (8) 
Weighs only 5 lbs. . . . (9) Indlviduolly 
calibrated . . . (10) Housed in attractive 
metal carrying cose . . . (II) initial cost 



of this unit is covered after only 3 or 4 In¬ 
stallations ... (12) Operates on IIOV, 60 
Cycles, AC. 

Model FSM-1, complete with tubes 

Net $99.50 



TRANSVISION 
TELEVISION and FM 
SWEEP SIGNAL GENERATOR 

Cemptete frequency coverage from 0-227 MC with 
no bond switching.. . . Sweep width from 0-IZ MC 
completely variable. . . . Accurately calibrated 
builMn morker generator. 


OUTSTANDING FEATURES; (I) Frequency range 
from: 0-227 MC ... (2) Dial calibrated infrequency 
... (3) Sweep width from 0-12 MC completely 
variable ... (4) Self-contained markers reodoblo 
directly on the dial to .5% or better. (No external 
generator required to provide the marker signals) 
... (5) Crystal controlled output makes possible 
any crystal controlled frequency from S-230 MC . .. 
(6) Plenty of voltage output-permits stage-by- 
stage alignment ... (7) Output Impedance 5-125 
ohms ... (8) Directly calibrated morkers, 20*30 
MC for trap, sound and video IF alignment . . . 
(9) RF for alignment of traps for IF channels when 
a DC voltmeter is used os the indicating medium 
... (10) Unmodulated RF signal to provide morker 
pips simultaneously with the main variable oscil¬ 
lator ... (II) Markers can be controlled os to 
output strength in the pip oscillator. . .(12) Power 
supply completely shielded and filtered to prevent 
leakage ... (13) All octlve tubes ore the new 
modern miniature type ... (14) Phosing control 
incorporoted in the generator . . . (15) Operates 
on I lOV, 50 Cycles, AC. 

Model SG.Net $ff.50 


All Tronsv/s/on Prices are fair traded; subject to chonge without notice. Prices 5% higher west of the Mississippi. 

TRANSVISION. INC.. Dept. RE, NEW ROCHELLE. N. Y. 

^For FREE 20'page TV BOOKLET ond 8-poge CATALOG. SEE YOUR TRANSVISION JOBBER 


NEW YORKh N, Y. 

FEDERATED PURCHASER. INC. 
80 Park Place 

PALLADIUM TELEVISICN CORP. 
785 Third Avc. 

BRONX, N. Y. 
NATIONAL RADIO DIST. 

899 Southern Blvd. 
BROOKLYN, N. Y, 
BENRAY DISTRIBUTING CO. 

506 Coney Islond Avc. 
STATEN ISLAND, N. Y. 

B. & D. DISTRIBUTING CO. 
Staten Island 5 


LONG ISLAND. N. Y. 

electronic supply CO. 

40-14 Greenpoint Avc. 
Long Island City, N. Y. 

ISLAND RADIO DIST. CO. 
412 Fulton Ave. 
Hempstead, L. I., N. Y. 

WESTCHESTER. Nh Y+ 

RADIOMART 
149 Riverdalc Ave. 
Yonkers. N. Y. 


NEW JERSEY 

NIDISCO JERSEY CITY. INC. 
713 Nework Ave. 

Jersey City, N. J,; olso:— 
Cliffsidc, Possaic. Trenton 

VARIETY ELECTRIC CO. 

601 Brood St. 

Newark, N. J. 

BOSTON. MASS. 

BEACON TELEVISION. INC. 
1306 Boylston St. 


PHILADELPHIA, PA. 

TRANSVISION OF PHILA. 

235 N. Broad St. 

WASHINGTON, C. 

STAR RADIO 
409 nth St.. N.W. 

CHICAGO. ILL. 

TRANSVISION OF CHICAGO 
1002 S. Michigan Ave. 

HOLLYWOOD, CALIF. 

TRANSVISION OF CALIF. 

8572 Santo Monico Blvd. 
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vision sets use Sprague KOOL- 
OHM Resistors for at! 5* and 
10-watt wire wound power resis¬ 
tor requirements? 



surpass other wire wound resistor 
types in the essential characteris¬ 
tic of resistance stability. Also be¬ 
cause, being doubly insulated, 
Koolohms can be mounted any¬ 
where—even directly against a 
metal chassis. Koolohms are highly 
heat- and moisture-resistant. One 
type—the standard type handles 
any job. No need to worry about 
choosing special coatings. More- 
over^ Koolohms cost no more than 
ordinary resistors, and are ac¬ 
tually Cheaper in many cases. 


using 

Sprogue Koolohms in all your 
work—not only in television, but 
wherever you want o really first 
class job. And remember; Koof- 
ohms can be used safety of their 
hit wattage ratings, even in en¬ 
closed places. No need to buy a 
10-watt resistor when the circuit 
only needs <5-watts. A -S-watt 
Koolohm dissipates a full 5 watts I 



Wound with ceromic-insuloted wire. 
More resistance in less space. Doubly 
protected, insulated and sealed by 
Outer ceramic [ocket. Highly resistont 
to moisture and heat. 





SPRAGUE PRODUCTS CO^ North Adams. Hass. 


fiobb/ng djstnbut/ng organizot/on for 
producfi of Sprague Electric Co.) 



the Knaliaa Aloiitla 


GEIGER-MULLER COUNTERS can 

be installed in ordinary home radio 
sets, reported atomic scientist William 
D. Schafer last month. Any citizen 
could, by making a simple change in 
his receiver, have a Geiger-Muller ra¬ 
diation counter for use in the event of 
atomic-bomb attack. A low-voltage G*M 
tube easily added to the set could be 
removed 'for ordinary radio listening 
or inserted for detecting radiation. The 
tube would indicate the presence of ra¬ 
dioactive particles by clicks or roars in 
the loudspeaker. The low-voltage tubes 
necessary have not yet been made but 
could, said Mr. Schafer, be mass-pro¬ 
duced. Installation would be ’simply a 
matter of removing a radio tube and 
inserting a G-M tube and socket adap¬ 
ter. Operation could be checked with a 
radium-dial watch. Even the tiny 
amount of radiation from the watch 
numerals would cause a few clicks per 
minute in the speaker, enough to pro¬ 
vide an indication of working condition. 

ALL-WEATHER FLYING for com¬ 
mercial airlines will be possible only 
after an elaborate electronic computer 
has been developed for handling traffic. 
Hector R. Skifter, president of the Air¬ 
borne Instrument Laboratory said last 
month. 

A suitable device does not exist to¬ 
day but it can and will be developed, 
predicted Mr. Skifter. While many elec¬ 
tronic navigation and landing aids are 
now common on large aircraft, the re¬ 
maining and most important problem 
is the routing of . air traffic to prevent 
collisions between aircraft when visi¬ 
bility is low. 

Any computer for controlling traffic 
would have to be fully automatic. It 
would have to show airborne pilots and 
ground control personnel the exact po¬ 
sition of all planes in the area. Parts of 
the equipment would have to be set up 
in all sections of the country, with in¬ 
formation fed into the device going to 
a central clearing point. 

The British are cooperating in the 
development of an all-weather control 
system, which indicates that it may be 
a wo rid-wide network rather than sev¬ 
eral national or local systems. 

TELEVISION LABORATORY was 

set up last month by the Associated 
Radio Servicemen of Central Pennsyl¬ 
vania atop Mostoller Hill in Williams¬ 
port. Facilities available include a 40- 
foot tower with platform, two types of 
antennas, meters, signal generators, 
and other equipment. 

Preliminary tests with several tele¬ 
vision receivers were reported satisfac¬ 
tory, signals being received from New 
York,. Philadelphia, Washington and 
Baltimore. 

Any member of the local association 
who wishes can drive out to the lab and 
make his tests. All work on the labora¬ 
tory was done by members in their 
spare time. 

This is possibly the first instance of 
a co-operative experimental television 
laboratory set up and maintained by 
radio service technicians. 


INTEROFFICE TELEVISION is now 

a reality, according to an announce¬ 
ment last month by Remington Rand. 
The company has started production of 
a wired TV system, known as Vericon. 
The system has three units, a camera 
weighing only 31% pounds, a power 
generator and a master viewer. As 
many as ten other viewers can be con¬ 
nected to the camera at once. 

The company expects to find many 
uses for Vericon. Used with office inter¬ 
coms, the two parties will be able to see 
each other and show each other papers 
and objects. In banks, each teller will 
be able to flash a picture of a check to 
a central record room for verification 
of the signature. And in store windows, 
a viewer can show views of merchan¬ 
dise in the store. 

The image is said to be bright enough 
for daylight viewing and clear enough 
to be photographed. 

U. S. RADIOS now total 79 million, 
according to a report last month by 
the Broadcast Measurement Bureau 
(BMB).' Of these, 74 million are in use 
and 5 million are inoperative. The re¬ 
port stated that 40.9% of all radio fam¬ 
ilies have more than one receiver and 
that median daily listening time is 5 
hours 53 minutes. 

YOUNGEST RADIO AMATEUR in 

the world is Jane Bieberman who op¬ 
erates W30VV from her home in Bala- 
cynwyd, Pennsylvania. She is ten years 
old. Jane, the daughter of W3KT, was 
copying code at 5 words per minute at 
the tender age of five years. No attempt 
was made to prepare her for FCC ex¬ 
aminations until early last spring when 
her father began giving her instruc¬ 
tions in code and radio fundamentals. 
On Aupist 20th, 1948, she passed ex¬ 
aminations with flying colors in the of¬ 
fice of the Radio Inspector in Philadel¬ 
phia. 

AMATEURS and the Army will co¬ 
operate in a new Military Amateur Ra¬ 
dio System (MARS) somewhat similar 
to the AARS of prewar days. 

The full purpose of MARS, accord¬ 
ing to the official announcement made 
in Army and Air Force Regulations, is 
**to create interest and further training 
in military radio communication; to 
promote study and experimentation in 
military radio communication; to coor¬ 
dinate practices and procedures of ama¬ 
teur radio operations with those of 
military radio communication; and to 
provide an additional source of trained 
radio communication personnel in the 
event of a local or national emergency.” 

Membership will be open to any in¬ 
dividual in the Military Service, Organ¬ 
ized Reserve Corps, National Guard, or 
the Reserve Officers Training Corps 
who possesses a valid amateur radio 
operator's license issued by the Federal 
Communications Commission or issued 
under regulations of an oversea com¬ 
mander. Applicants must agree to op¬ 
erate under regulations prescribed by 
the Secretary of the Army and the 
Secretary of the Air Force. 
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The Radio Aloiifh 


CITIZENS RADIOS are now in actual 
pilot plant production according to A1 
Gross of the Citizens Radio Corporation 
which has received the first FCC type 
approval for equipment to be used on 
the 466-mc band allocated for civilian 
use. 



The equipment, Gross reports, is one- 
fourth the size of the famous wartime 
Handie-Talkie, and is the result of 
more than two years of research and 
engineering in which many new tech¬ 
niques, including subminiature tul:les 
and the use of silver-on-ceramic 
(printed) circuits, have been perfected 
for practical push-button, person-to- 
person radio communication for public 
use. 

The transceiver, two of which are re¬ 
quired for person-to-person air contact, 
is housed in a tiny case measuring only 
6 X 2% X inches, topped by a small 
folding antenna. This pocket-sized ra¬ 
dio station includes all necessary equip¬ 
ment except a tiny headphone and bat¬ 
teries carried in a separate case about 
the size of a miniature camera. 

The model 100-B citizen's radio is 
described as a transceiver for Class-B 
stations only; operating at 465 me, tol¬ 
erance 0.4; input 3 watts; emission A-3 
with 30% maximum modulation. The 
transmitting section uses a Sylvania 
6K4 subminiature oscillator; the super- 
regenerative receiver three Sylvania 
1V6 subminiature tubes. The trans¬ 
ceiver weighs only 11 ounces including 
antenna and total station equipment 
including batteries is only two-and-one- 
half pounds. 

RMA-IRE fourth annual Spring meet¬ 
ing for transmitter and transmitting- 
tube engineers will be held on April 26, 
26, and 27 at the Benjamin Franklin 
Hotel in Philadelphia, Virgil M. Gra¬ 
ham, chairman of the Spring Meeting 
Committee and director of technical re¬ 
lations for Sylvania, announced last 
month. The program will probably in¬ 
clude technical papers and visits to the 
Philadelphia Navy Yard, television sta¬ 
tion WPTZ, and the RCA plant at 
Camden. 


IRE 1949 National Convention will be 
held from March 7 to 10 at the Hotel 
Commodore and Grand Central Palace 
in New York City. The theme of the 
program, which will combine technical 
sessions, social events, and manufac¬ 
turers* exhibits, will be “Radio-Elec¬ 
tronics—Servant of Mankind.” 

TELEVISION CLINIC held last month 
by the Television Broadcasters Asso¬ 
ciation at the Waldorf-Astoria Hotel 
in New York was attended by nearly 
500 television broadcast executives, 
agency members, manufacturers, fed¬ 
eral officials, and others. The principal 
speaker was FCC chairman Wayne 
Qoy. 

HENDRIK J. van der BIJL, one of 

the pioneer vacuum-tube physicists, 
died December 2, 1948, at Johannes¬ 
burg, South Africa. His age was 61. 

Bom in South Africa, he came to the 
United States at an early age and en¬ 
gaged in electrical engineering. He was 
a research physicist for American Tele¬ 
phone and Telegraph Co. and Western 
Electric Co. from 1913 to 1920. During 
this time he wrote “The Thermionic 
Vacuum Tube and Its Applications,” 
which for years was the authoritative 
work on vacuum tubes. He also invent¬ 
ed many devices and improvements in 
telegraphy, telephony and associated 
arts. 

Dr. van der Bijl returned to South 
Africa in 1920, at the invitation of 
Premier Smuts. Three years later he 
organized the South Africa Electric 
Supply Commission, becoming its chair¬ 
man, a post he held till his death. He 
also turned his attention to steel pro¬ 
duction, and was at his death chairman 
of South Africa Iron and Steel Indus¬ 
trial Corporation, a semi-government 
institution. During World War II he 
was appointed Director-General of War 
Supplies for South Africa, in which po¬ 
sition he was practically a one-man 
War Production Board. He is chiefly fa¬ 
mous today in South Africa for his suc¬ 
cess in channeling practically the total 
production of that country into war 
materials. 

CANADIAN TV station applications 
are indefinitely deferred, according to 
an announcement made last month by 
A. Davidson Dunton, chairman of the 
Board of Governors of the Canadian 
Broadcasting Corporation. The freeze 
was voted at a board meeting pending 
examination of a proposed cooperative 
effort between CBC and commercial in¬ 
terests in getting TV started in Canada. 

Dunton*s statement said that there is 
need for a thorough study of television's 
many problems, with special attention 
to the differences between conditions in 
Canada and those in other countries. 
He said that it would be at least two 
years before the people of Montreal and 
Toronto would be viewing progrrams. 

A proposed plan put forward at the 
board meeting calls for CBC to provide 
technical facilities for programs to be 
developed by commercial interests. 


ONLY $99'^^ 



for the SENSATIONAL-NEW-IMPROVED 

10 INCH 


TELEVISION KIT 


Complete with new bailt-in pretaned ond 
oliffned 13 Channel tuner, all Parts and easy 
step-by-step instructions and schematics. 


$99.50 less tubes 


Kit. complete with all tubes.$149.50 

Specially desisned cabinet for kit. 25.00 


An amazlns value! Even a beginner can assemble one 
of these fine, new Improved television kits. Uses the 
new 13 channel timer, prewired and factory aligned 
for the entire television ipectrum. High quality parti 
and ezcellent circuit assure perfect performance. Cir¬ 
cuit deilgned by outitandlng T.V. engineers. Contains 
RF stage, oscillator and mixer. Uses new LF. colls 
providing maximum gain and Picture definition. Sound 
reception is high quality FM for sears of listening 
Pleasure. 


Same quality and features for 7 " KIT complete. 

leas tubes.... 

Complete, with tubes... 

Specially designed cabinet for 7* kit. 


$59.50 

99.50 

21.00 


This kit enn be used with Sylvania 10 HP4 10* pic¬ 
ture tube without modlllcations. 


7* and 10* KITS AVAILABLE FOR IMMEDIATE 
DELIVERY FROM STOCK! 


The New Model 
TC-75TE8T CRAFT j 

A COMBINATION .| 
TEST SPEAKER j 
AND 

SIGNAL TRACER 



• Plus field substitutor 

• Plus voleo coll 
substitution 

• Plus signal tracer 

• plus an OKPerimontal 
one stage audio amplifier 

• plus universal output 
transformer 


• plus speaker substitution 

• plus resistor tester 

• plus condenser tester 

• plus resistor substi tutor 

• Plui condenser 
aubstituter 

• plus output Indicator 

• Plus aubstituto 100 V. 

D.C. power supply 

Complete Including signal tracer probc and 
full Instructiona. 

A must for every radio serviceman and cnglneor. 

NET 529*50 

IMMEDIATE DELIVERY FROM STOCK 

The New Model TC-50 
‘ TEST CRAFT 

' \ tube 

J AND SET 

' I TESTER 

A complete laboratory, 
ail purpose test-in¬ 
strument. this versa- 
tile combination tube 
and set tester will ac¬ 
curately test all up- 
te-dato deslined tubes. 
The multi-meter sec- 
tlen affords many 
necessary measure¬ 
ments for everyday*s 
service work. 

The New Model TC-SO Tube and Set Tester omn- 
blnet seven Instruments. D.C.V.. A.C.V.. D.C.M.A.. 
Ohms. Output Meter, Decibel Meter and Tube Tester. 
Full scale accuracy to 2%. English Reading GOOD 
and BAD scale for testing tubes. Obsolescence reduced 
to absolute minimum. Simple and quick reading charts 
for tube testing. Multimeter section affords most pop¬ 
ular everyday*a measurements. 

Complete with test leads, tube charts and all detailed, 
operating Instructions. 

Size 8* X lOH* X 5*.NET $39.50 

IMMEDIATE DELIVERY FROM STOCK 
All orders filled same day reealved 
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THAT 


*peeUc(n.c^ 


MAKE 


HEATH KITS 


H E AT H K I T 



TELEVtSlON 


SWEEP GENERATOR KIT 

L necessity for televUlon and FM. This HeathkII completoly covert the entire FM and 
TV bonds 2 megacyctet to 230 mesacyclet. The unit it 11OV 60 cy power tront- 
former operated. Utet two 6J6 tubes, two 6C4 tubes and o 6X5 rectifier. An 
electronic sweep circuit is incorporated allowing a ronge of 0 to 10 MC. 
A sawtooth horixontol sweeping voltage and phase control are 
provided for the oscilloscope. 

The coils ore reody assembled ond precision adjusted to 
exact frequency. As in oil Heothkits, the best of paHs 
are supplied, Matlory filter condenser, xero coef. 
ceromic condensers, oil punched ond formed 
ports, grey crackle cobinet, 5 tubes, test 
leads, etc. Better get It built now 
ond be reody for the FM and 
TV business. Shipping 
wt. 6 lbs. 



524*.® 


SIGNAL 

GENERATOR 


ELSE TO 

B U Y . ^ . 


^6/^ Of f/v 



ELSE TO BUY 


Every shop needs a good signal generalor. The Healhkif 
fulfills every servicing need, fundamentals from 150 Kc to 
30 megacycles with strong harmonics over 100 megacycles 
covering the new television and FM bands. IIOV 60 cycle 
transformer operated power supply. 

400 cycle audio ovailable for modulotion or audio testing. 
Uses 6SN7 os RF oscillator and audio amplifier. Complete 
kit has every port necessary and detailed blueprints and 
instructions enable the builder to assemble it in o few hours. 
Large easy to reod calibration. Convenient size 9'" x b'" x 
Shipping weight AV 2 lbs. 


H E AT H KIT 

HIGH FIDELITY 

AMPLIFIER KIT 


$1495 


Build thik high fidelity 
umplifler and lave two* 
thirds of the colt. 110V 
60 cy tronsformer aper- 
oted. Push pull output 
using 1619 tubes (mill, 
tary typo 6L6*s), two am* 
plifier stages using o dual 
triode (6S17), as o phase 
inverter give this ompli. 
tier o linc'or reproduction 
equal to ompliOers sell¬ 
ing for ton times this price. Every part supplied; 
punched ond formed chossis, transformers (including 
quality output to 3-8 ohm voice collj, tubes, controls, 
ond complete instructions. Add postage for 20 lbs. 



12* PM Speokers for above.. 


6-95 


Mahogany Speoker Cabinet Id'/a' x 14’/a' x 8' 8.75 


SINE AND 
SQUARE WAVE 


AUDIO GENERATOR 

KIT . . 534.50 


The ideol instrument for checking audio ampli¬ 
fiers, television response, distortion, etc* 
Supplies excellent sine wave 20 cycles to 20,000 
cycles and In oddition supplies squore wove 
over Same range. Extremely low distortien, less 
thon 1%, lorgo calibrated dial, beautiful 2 
color panel, 1% precision calibrating fosistors. 
IIOV 60 cycle power fransfarmer, 5 tubes, 
detailed blueprints and instructions. R.C. type cir. 
cuit with excellent stability. Shipping Wt. 15 lbs. 





ELSE TO BUY 


IIOV A.^MILITARY RECEIVER POWER SUPPLY KIT 

Ideal woy to convert military 
sets. IIOV 60 cy. transformer 
operated. Supplies 24 Volts for 
fllomcnt—no wiring changes 
inside radio. Also supplies 
2S0V D. C. plate voltoge ot 50- 
_ 60 MA. Connections direct to 

A H ma dynamotor Input. Complete 

^ with oil ports and detailed in- 

^ ^ ^ itructions. Shipping wt. 6 lbs. 



110 V. A.c. TRANSMITTER POWER SUPPLY KIT 
For BC-64S, 223, 522, 274N's, 
etc. Ideal for powering military 
transmitters. Supplies 500 to 
600 Volts at 150 to 200 MA 
^late, 6.3 C.T. at 4 Amps, 6.3 at 
4 Amps, and 12V at 4 Amps. 

Can be combined to supply 
3-6*9*12 or 24 Volts ot 4 
Amperes. Kit supplied complete 
with husky 110V 60 cycle 

power transformer, 5U4 recti¬ 
fier, oil filled Condensers, cosed 
choke, punched chassis, and all 
other parts, including dcTailed 
instructions. Complete—nothing 
else to buy. Shipping Wt. 22 lbs. 



HEATHKIT 

CONDENSER CHECKER KIT 


50 



S 19 


ELSE TO BUY 


Checki all types of condensers, paper mica—* 
electrolytic—ceromic over a ronge of .00001 MFD 
to 1000 MFD. All on reodoble scoles that are read 
direct from the panel. NO CHARTS OR MULTI¬ 
PLIERS NECESSARY. A condenser checker onyone 
can read without a college education. A leakage 
test and polarizing voltage af 20 to 500 volts pro¬ 
vided. Measures power factor af electrolytics be- 
tween 0% and 50%. IIOV 60 cycle transformer 
operated complete with rectifier and magic eye 
tubes, cobinet, calibrated panel, tost leads and oil 
other ports. Clear detailed instructions for assembly 
and use. Why guess at the quality and capacity of 
a condenser when you con know for less than a 
twenty dollar bill. Shipping wt. 7 lbs. 
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IDEAL TEST INSTRUMENTS 


HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

Everylhing you woni In a VTVM. Shatterproof aolid plastic motor loco, oviomotic motor 
protection In burn-out proof cirruil, push pMlI electronic voltmeter circuit assuring maxi* 
mum stobility. Linear DC and AC scales. Complete selection of voltage ranges storting 
with 3 Volts full scole up to 1,000 Volts. Isolated DC teat prod for signol tracing end 
measurements of voltage while Instrument Is In operation. An ohmmeter section ac¬ 
curately measuring resislonce of 1/10 ohm to one billion ohms wUh mterno/ battery. 
Extremely high Input reslstonce 11 megohms on all ranges DC and 6.5 megohms an AC. 

All these features and mony more ore the reasons hundreds of radio and television 
schools ore using Heothkit VTVM's and recommending them to ell students. Like all 
Heathkits, the VTVM kit Is complete, HOV 60 cy power transformer, 500 mIcroamp 
meter, tubes, grey crackle cobinet, panel, test leads, 1% ceramic precision divider resis¬ 
tors end all other ports. Complete instruction manual. Better storf your laboratory now 
ond enjoy it all winter. Shipping Wt. B lbs. ' 


ELSE TO 
BUY! 


$ 24 *.® 




• 19 ’? 

Else TO BUY 



HEATHKIT SIGNAL TRACER KIT 

Reduces service time ond greotly increases 
profits of ony service shop. Uses crystol diode 
to follow signal from antenna to speaker. 
Locotes faults immediately. Internol omplifier 
ovoiloble for speaker testing and Internal 
speaker ovailable for omplifier testing. Con¬ 
nection for VTVM on ponel allows visuol trac¬ 
ing ond goin meosurements. Also tests 
phonogroph pickups, microphones, PA sys¬ 
tems, etc. Frequency range to 200 MC. Com¬ 
plete reody to ossemble. 1 lOV 60 cycle trans¬ 
former operated. Supplied with 3 tubes, diode 
probe, 2 color panel, all other ports. Eosy to 
assemble, detailed blueprints and instructions. 

Smoil portable 9* x 6* x 4V^*. Wt. 6 pounds. 
Ideol for taking on service colls. Complete 
your service shop with this instrument. 



HEATHKIT 3-TUBE ALL-WAVE 

RADIO 

$8.75 

An ideal way to 
learn rodio. This 
kit is complete 
reedy to ossem- 
110 Volt AC Operation ble, with lubes 
and oil other parts. Operates from AC. 
Simple, clear detolled instructians moke 
this a good radio training caurse. 
Covers regulor broadcosts ond short 
wove bands. Plug-in coils. Regenerative 
circuit. Operoles loud speaker. Add 
postage for 3 lbs. $6.75 

HS 30 Headphones per set.$1.00 

2V^'PermonentMognetLoudspeoker1,95 


INTERPHONE 2-WAY 

CALL SYSTEM KIT 


Ideol call ond 
communicotion 
system for 
homes, offices, 
factories, stores, 
etc. Mokes excel¬ 
lent electronic ^ 
boby watcher 
easy to assemble 

.with every part supplied including 
simple instructions. Distance up to 1 /5 
mile. Operates from 110V A.C. 3 tubes, 
one moster ond one remale speaker. 
Shipping Wt. 5 lbs. 



‘TfeatUu ELECTRONIC SWITCH KIT 

DOUBLES THE U T I L I T Y OF ANY SCOPE 

An electronic switch used with any oscilloscope^provides two seporolely controll- 
oble troces on the screen. Each trace is controlled itidependently and the 
position of the traces may be varied. The input ond output traces of an i 
amplifier may be observed one beside the other or one directly over 
the other illustrating perfectiv any change occurrino In the amoli- 


1948 

HEATHKIT 5" 

OSCILLOSCOPE 


A necessity for the newer servicing technique in 
FM and television at o price you con afford. The 
Heathkit is complete, beoutiful. two color panel, all 
metal parts punched, formed ond ploled and every 
port supplied. A pleosant evening’s work and you 
hove the most interesting piece of taborotory equip¬ 
ment avoilable. 

Check the feotures—lorge 5* 5BP1 tube, compen- 
soted vertical ond horlzontol amplifiers using 6SJ7’s, 

15 cycle to 30 M cycle sweep generotor using 664 gos 
triode, 1 lOV 60 cycle power tronsformer gives 1100 
volts negotive ond 350 volts posilive. 

Convenient size x 13* high, 17' deep, weight 
only 26 pounds. 

AH controls on front ponel with test voltoge ond 
ext. syn. post. Complete with oil tubes and detoited. 
Instructions. Shipping weight 35 pounds. Order today 
while surplus tubes moke the price possible. 
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S Great 
Mail Centers 
To Speed Orders 



ELECTRO/NEWS 


29 Years of Service—500,000 Satisfied Customers 


GET IN ON THIS SOCKO MAG DEAL! 


I BARGAIN HQ. I 
I IN CHICAGO I 

Wh«t happens when the out-of-town radio 
num hits ChicsM? Usually* the Mrs. heads 
for Marshall Field’s ... and the Mr. goes 
straight to Lafayette-Concord* either the/)fie 
on Jackson Boulevard or the West Madison 
St. place. (Matter of fact* L-C even gets pri¬ 
ority over the burlesque on lower State St.!) 
The West Madison Street outlet is one of the 
newest and neatest layouts in all Chicago. 
But it’s still as homey and comfortable as 
an old felt hat. No matter how busy the 
place is with local radio men rushing in to 

t ick up parts* there’s always time to jtet the 
reese with visitors from Iowa or Kansas. 

Mtli omois SKDED 

Mail orders are handled at the Jackson 
Blvd. place. The orders pour in by the bushel 
basket every day* and they’re processed 
right through the world’s big^t t^io sup¬ 
ply organiution* mariced special all the way. 



Usually by the same night, your order has 
been nlled* checked and double checked/ 
packed and sent winging on its w'Sy. Quite 
an operation! Lafayette can do it* because 
we*re geared that way. We keep a tremen¬ 
dous stockpile in Chicam so that you won't 
be held up a minute. Tnousanda and thous¬ 
ands of different items are held in instant 
readiness including the hard-to-get things 
a man could spendT days looking .for. 

FnnoLY, «ipm advicc 

lots of orders come in with pretty tough 
Moblems attached, including some lulu’s on 
TW and hi-ft! But it’s all in a day's work at 
Lafayette-Concord . .. and we have a staff 
of smart engineers who ait in their own 
private ivory tower and do nothing else 
Init help solve your technical problems. 

REM. MONET-UVnifi VJIUIES 

But most of all L-C customers go for the 
rock-bottom prices, whether they order from 
the mail order centers in Chicago* New 
York and Atlanta ... or shop in person at 
any of the L-C outlets. With the cost of liv¬ 
ing what it is. that’s a mighty important 
consideration these days. 


SeeP^ 71 for l-C 


OBDKII MY mail Oil BHOr IN mSON 
AT ONff OF THSSC OUTLCTS 


NEW YORK 
IM SixtS Aw. 

S4S E.P»nUwm M.. grans 


CHICAGO 

SSI W. Jnckaon Blvd. 
<tf W«t Mndiran Si. 


ATLANTA BOSTON NEWARK 

IN rcnchtrav 8(. IIS Federal Si. C4 <>iilral Avc. 


4 WAYS TO lOOK AT TELEVISION! 

How do you get around the problem of con- 
l^ion that comes up when groups gather 
around video? E. Burton Benjamin of New 
York has come up with an interesting an¬ 
swer. It’s a 4-screened, 360 degree, all-angle- 
vision TV set, for which patent is now pend¬ 
ing. This receiver can be encircled with 
chairs so that up to 100 people can see the 
action. Mr. Benjamin states that the 4-way 
screening is achieved without quadrupling 
the cost; using a single projected cathode 
ray tube with a series of semi-silvered mir¬ 
rors thst reflect and transmit the image 
from one projecting kinescope. Sounds like 
a sensible idea for circular bars, theaters, 
hotel lobbies and other public places. 






K SURE TO SEND FOR 
TWS NEW BARGAIN BULLETIN 

Maybe yon think wowr eyes won’t pop too, 
when you see the new Lafayette bargain 
bulletin, just off the press! Hundreds of 
super-specials for service men at prices you 
haven’t seen since long before the war . . . 
close-outs . . . odds and ends . . . limited 
quantities ... all sorts of parts and tools 
that.you can pick up at a fraction of the 
original price! 

Send for your copy NOW, so that you can 
get first crack at the selection. Don’t lose 
a minute . .. this stuff is going to go foot! 
Rush the coupon to us on a penny postcard. 
Well see to it that you gri your copy of 
this ’’lower-the-cost-of-living” Bargain Bul¬ 
letin by return mail. Act now! 

• TO OUR REOIUR CUSTOMERS • 

Don't write for the fiyer if you are on 
our mailing list, the January Flyer is 
being rushed to you now! 


80LDE1I IRON BUY 


100 WAn 
NIAVT DUTT 
u. L. iifno 



wAlfe riioy Nisi 


Hem’t yeur chance te pick up o fine 100- 
watt Mdtn iron, at naorly Iwa^hirdt oA 
Mfd. by Drake and UndeiwHltfS Listed. 
Ideal far radios, switchboards and other 
’’close quarter^' woA. Comes conipleie with 
dJoot card, stand. tip. Don’t mist out 
on a terrific Lafayette borpoint 
No. 9PN8000, Shpo. wt ___ %7.69 


HM)\0 MAINTENANCE 'OFFERS SPECIAL 
$2.00 BINDER FREE WITH SUBSCRIPTION 
TO ALL LAFAYETTE-CONCORD CUSTOMERS 



HERE’S THE BEAUTIFUL BINDER 
YOU 0ET pm. WORTH OVER $31 

“RADIO MAINTENANCE” is the technical 
“eye and ear” for thousands of veteran radio 
servicemen and technicians. No matter how 
busy they are, they always manage to find 
time to go through every issue .. . even if 
it’s during lunch time. Because RADIO 
MAINTENANCE is crammed with practi¬ 
cal info that’service men are thirsting for. 

Just to gfv« you in idoa, berk's tbo type of 
irUcle yeull find in RADIO MAlNnNANCE: 
YB-EVISION SERIES: Complete instruction on 
television from theory to troubleshooting, 
insfolloHon and olignment. 

AM SERIES: The biggest chunk of o servke- 
mon's business is still servicing AM sets. 
Complete coveroge on hinH and kinks of 
shop ond field work. 

FM SERIES: Keep up wifli the ever-increosing 
importonce of FM—new developments, new 
working angles, new equipment. 

SOUND EauiFMENT SERIES: Get your shoro of 
tho thousands of dollars mode eoch yeor 
on PA insfoUotion ond maintenance, 
mr EQUIPMENT SERIES: How to select* how to 
operate ond when te use different test units. 
You can see what infoimatitxi like this is 
wurth to the busy service man. Why, the 
time it can save you on a single job will pay 
for the entire subscription I 'That’s why 
Lafayette-Ck>ncord is glad to call your at¬ 
tention to this unusual offer of Radio Main¬ 
tenance Magazine. 


The top-flight service man knows he has 
to keep up with latest developments in 
radio maintenance. He can't afford to be 
content with what he knew last month. 
Things are moving along too fast on TV 
and hi-fi. New ideas and improved tech¬ 
niques are percolating all over the place. 

These new developments air tvorfh money 
to you. They can help you do a better fob 
with fewer headaches. They can help you 
earn more per week without putting tn 
any additional hours/ 

Lafayette recognizes this. We know that 
it's as important for you to get the latest 
in service pointers as it is to get a good 
buy on the parts you use. That’s why 
we’re bringing this offer of Radio Main¬ 
tenance Magazine to your attention. 

On the coupon below send in your two- 
year subscription to RADIO MAINTE¬ 
NANCE Magazine. You will receive free 
of charge^ a beautiful gold-inscribed ref- 
erence binder—easily w’Orth two dollars! 

This binder is of heavy quality* with 
boarded covers, built to take a lot of pun¬ 
ishment around the shop without showing 
it. It holds up to IB issues of RADIO 
MAINTENANCE Magazine . . . enables 
you to keep all this money-making, time¬ 
saving information at your fingertips, 
available for instant reference! 

AVAILABU TO PRESENT SUBSCRIBERS 
If you’re already a subscriber to RADIO 
MAINTENANCE, you can atlll get in on 
the deal. Send your reorder for tw'O more 
years to Lafayette-Concord ttoto* to get 
under the wire for this unusual free offer. 

This will enable you to receive the’binder 
with your next issue of RADIO MAIN¬ 
TENANCE Magazine. 

Send check'or money order for $3.00 
covering 2'year subscription to Lafayette- 
Concord with coupon. C^t it into the mail 
NOW. It’s the best investment a scr\'ice 
man can make! ’ 


RU6H COUPON NOW! 


LAFAYETTE-CONCORD 

THE WORLD’S LARGEST RADIO SUPPLY COMPANY 


■ 

I 

■ 

I 

■ 

■ 

I 

'1 

N 

■ 


LAFAYETTE-CONCORD, 100 Sixth Avenue. N. Y. 13 
901 W. Jdekson Blvd., Chicago 7 or 265 Peachtree St., Atlanta 3 
Dopt. J6-9B 

D I want to ^t in on the special 
dividend offer! Place with Radio Main¬ 
tenance Magazine my 2 year subscrip¬ 
tion* for which I enclose 15.00 in check 
or money order. I am to receive the 
12 binder FREE OF CHARGE. 

□ Check here if subscription is re¬ 
newal. 


MAIL'TODAY 


□ Rush FREE Bargain Bulletin. 

□ Rush FREE 180-page 1949 Lafa¬ 
yette-Concord Catalog. 


Nome. 


AddreM. 

City. .. . 


.Stole. 
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Make More Money in the Expanding Servicing Field 

WITH GREI NEW, PRACTICAL TCI CIIICIAII A CU CCDIIIAINIi 
“ON THE JOB” TRAINING IN ICLC WIwlUR Ql I III VkllWIvlllU 


The next twelve months will produce some of the 
greatest opportunities that have ever been offered 
to alert men in the Servicing Field. 

It is the year for you to make the big decision. 
Either you are going to catch up with the new de¬ 
velopments in th^ industry, or you are going to be 
passed by. 

We think your opportunities are so great, that over 
a twx) year period we have been developing this 
brand new, practical course. It is written for today's 
serviceman to meet today's problems and opportuni¬ 
ties. 

CREI knows what ycu need, and every effort has 
been made to keep this course practical and to the 
point. If you are now engaged in servicing work, 
you will be able to understand and apply each les¬ 
son. This course has been reviewed and checked by 
qualified service experts who know what you must 
know to get ahead in this booming field. 

ftADld SERVICE DIVISION OF 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute 

Dept. 152A, 16th Park Road, N. W., Washington 10, D. C« 

Branch Offices: N. Y. 'h 170 Broadway : San Francisco 2, 760 Market St. 


Every lesson can be helpful in your 'daily work— 
you will soon have the technical knowledge neces¬ 
sary to handle all types of good paying Television 
and FM servicing business. 

In offering this course at a popular price, CREI 
is enabling thousands of the “top third” now en¬ 
gaged in service work to enter the ultimate profit¬ 
able field of television and FM installation and 
service. 

This can be your big year! Write today for com¬ 
plete information. The cost is popular. The terms 
are easy. The information is free. Write today. 

VETERANS! This course is G.l. Approved. 

_ ^ r&My/ 

■ ■ 

■ CAPITOL RADIO ENGINEERING INSTITUTE { 

1 16th 4 Park Road, N. W.. Dept. 1S2A, Washington 10, 0. C. { 

■ J 

2 Gentlemen: J 

2 Please send me complete details of your new home study course J 

■ in Television and FM Servicing. I am attaching a brief resume ■ 

I of my experience, education and present position. ■ 

■ ■ 

I NAME__ ■ 

• STREET.....^__ ■ 

I CITY_ZONE_STATE__ ■ 

I n I AM ENTITLED TO TRAINING UNDER 6. I, SILL. J 

_..._ .................J 
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COMPRESSED AIR 
INSTANTLY. Anywherol! 

Portable Air Compressor and storan 
tank. 1lujn;edly built of best materials 
uslnir lifetime lubricated ball-benrin(f on 
connect!lit; lod and oil iniiirctniaicd main 
bearing on shaft. Unusiuii desiKn forever 
elnilimtcs valve trouble, the most com* 
mun fault in air compressors. PATCNTKP 
unique nir intake system Increases em* 
ciency tremendously over other compres¬ 
sors «o that air output is much greater 
than Uint from hirifcr compressors pow¬ 
ered bv heavier motors. Will deliver 
appr, 3500 cu. in. air i>cr mlii. at main* 
tallied pressure of 30 lbs., or will inflate 
a 00 lb. truck tire in less Hum 1 min. 
Complete with lOO lb. imuce. nncertlo 
adJuHtiiicut allows sOUlncr of output pres¬ 
sure at aitv value, tvhich will auto* 
matleally be mnlnUiined. Works from 
any JA H.P. motor. Useful lor siirayliii; paints or lacquers, 
disinfectants. Insecticides, siiiicniintj or lirazliisr with natural 
»rsB. inflating tiresi etc. Price $14.00 postage prciiatd any¬ 
where in U.S. Emcient, ndjusuiblc s^nhon tsqie >»briiy.,C]“5 
complete wltli 12 ft. of lOO lb. tested hose for only 
with pint container, also piepaid. leqiilred nii C.O.D. 

orders. Send for PRKEcatalogs of radio parts and surplus items* 

RT-lStg consists of a tbiee stage, cascade OSJT’s and 6F0 
output stage high gain, high fldcliu* anipllfler with IJO cycle. 
llOv power supply on the same l3iAkl4i/«s chassis. Mrhich 
is protected by a substantial steel cover o%‘er tubes and 
parts. Made ly Western Electric with typiciil qunlliy com¬ 
ponents such as a husky >»owcr transformer and oil con¬ 
densers. this unit Is obviously Intended to give years of 
trouble*free service with no more need for repairs than a 
telephone. Disconnecting one wh-e each, finm the special 
Input and output Alters, will result in as high a fldellty 
amplifier as can be obialned. Your cost wlUi tuhes. diagrams 
and parts list included. ..914.9S 

AMPHENOL coax plug 83-l.'«P or PL25n.9 *49 

AMPHENOL coax Junction KDIJ or PL238.49 

AMPHENOL coax chassis COiiiieeior 8:i*|K or 80230. *49 

AMPHENOL coax angle plug adapter 83*1 Al* or M;i.5n .49 
100 ft. RG.lOU 72 ohm coax cable, new not surplus. . 9.90 
Batterv* type I1A38. 10:i.5v baticry usivi in handy- 
talkies and mine detectors, IxIxIH/^". Outdated 

but tests OK... 1.98 

Standard type normally oflen MiCKOflWITCHES.39 

l.eaf actuator SPOT NnCKOS\VITCllK.s.49 

Brand new fully slUeidcd CE single button niikc trjins* 

former in beautiful silver AnlsU case. . .99 

Television 300 ohm twliilhie. per .'*00 ft. spool.9.99 

Miniature twiyonct pilot light snchci—per hnndnHl. . . 2.SO 
Universal 4 lead broadcast band oscillator coll (can l>c 
converted to 3 lead tyi>c by iiddUloii to jumper). 

six for... X.OO 

Brand new motor driven bsihlswltchiiig turret with 
slug-tuned Jfl4 sliver wire c«>llR on cerjimlc foims ^ 
ana air trimmers. lOO to lOO MC. A stent nt. . ._;^_j^9S 

1/14 H.P. AC or DC electric motor (army surplus 
dynamotor conversion) complete with cord ft 
tvady to run. A super slicclnl at.92.99 

SCR-6T0 Tronsmtffer-Receiver 

Ready to operate on 10 meter phone by connecting 

it to fi. 12 or 24 VDC.949.9S 

SOS EMERQENCY TRANSMITTER SOS 

This Is the famous CIbson Girl Transmitter that saved so 
many lives during the war. It is used ns a illsttvss call 
transmitter on tioats and airplanes. The Gilison Girl Is the 
easiest transmitter in the world* to oiiernte. No instruction 
or experience necessary. No external iwwer supply required 
for operation. It is merely necessary to turn the crank on 
the top of. the transmitter and ijower is gcncraicxi and the 
distress signal is automatically sent out on the interna¬ 
tional distress frequemry. Brand New Glhson Girl transmitter 

complete wiUi tubes.99.99 

Antenna Kit for Glhson Girl Tr.aiismittcr. This kit .was de¬ 
signed to improve the effectiveness of the Glbsmi Girl Trans, 
mitlor hy increasing the range several times. The kit lii- 
eludOB 300 foci of special niiioiiii.'i wire, two ixiiloons for 
raising the antenna in calm weather, two hvdrogen 
generators to Inflate the lialhions. a s|»crlnl box Hite for 
antenna ei*ectlnn in windy weather, and a scinrhllght, pow¬ 
ered In* the crank opemiixl. genemtor hi the ii‘nii8mflter. 
Complete kll.99.99 


Book on DRY DISC RECTI FI CRS by H. B. Conant. 
nstlonsll.v recognized nitihorliy on the subject. 
Theory ami PractlcRl applications.$ .2S 

SENSATIONAL. FASCINATING. 
MYSTERIOUS SELSYNS 

Brand new Sclsyn* made liy n. K. Company. Tivo or 
more ronnec.icd logeilier nnik hcrfecily oii.llOV AC. 
Any total Ion of ihe shafi of one 
Seism and all othera cotinneierl 
to li win rotate exactly as many 
degrees In the same direction, 
following iDierrliigiy as If the 
units were connected togeihei by shafting Instead, of 
wire. This Is true whcilier yon twist ihc shaft of tho 
master unit a fraction of a rvvolniloii or inniiy rerolu- 
tlniiB. Useful for Indlmilug dircitlon of neathei* vanes, 
inluting ill rent innal aiiteniias. nr controlling Innumcr- 
nlile operailonR from a distmn-e. Oniiplel^* wHIi diagram 
and InstnirlIons. l*er Mulelnst pair S4.95. 


SUPER SPECIAL 

POWCR UNITS for Fairchild Itombsigbts. A liinltcfl qu.'intity 
of iliese arrived to«i late for n photo, lint each unit is 
lira lift new. includes 8 electric motors or genemtors, 6 of 
wdilch of the permanent magnet nebl t>i*e; relays: 
20 Mrecisipii i-oslsifirs plus iiumemiis others of the 
ordlii;n*v kliifl: and II tnties wliich alone hove a total 
value of 919.00; all for nnly $14.99. 


**00N'T GE1 TOUR FINGERS BURNF 
USE THE NEW AMO MINIATURE 
TUBE PULLER 


Alt $otf$ final and no reinmo nnless otkerKtw itpecificd in ad 
of Hem. ftipht reterecd to ehanpe prices and 
apccifieationo at any time, 

BUFFALO RADIO SUPPLY 

2U-22I Gcnme SI.. Depf. RE, lUFFALO 3, N. T. 


Kailio Business 


Motorola, Inc. • Chicago, reports that 
sales for the fiscal year ending Novem¬ 
ber 30 totaled nearly $60,000,000 of 
which $15,000,000 represented televi¬ 
sion set business. .This compares with 
less than $47,000,000 in 1947. Motor¬ 
ola's earnings this year may top $3.75 
per share on the 800,000 capital shares, 
compared with $3.14 in 1947. 

Paul V. Galvin, president of Mo¬ 
torola, said, ‘Television is the most ex¬ 
citing event in the radio industry's his¬ 
tory." Backing up the company’s faith 
in this department, the company has 
expended a good part of its 1949 adver¬ 
tising budget of $2,500,000 in television 
promotion and produced 100,000 units 
last year. It plans to manufacture 250,- 
000 in 1949. Motorola recently produced 
its 50,000th small-screen table model, 
but indications are that this year's 
production will call for fewer small sets 
and more of the 10-, 12- and 16-inch re¬ 
ceivers. The company recently an¬ 
nounced that Dr. Kurt Schlesinger, 
Motorola engineer, has invented an-an- 
astigmatic yoke which the company 
says will revolutionize the reception 
quality of large-screen, direct-view 
television receivers. 


Bendix Home Appliances, Inc., South 
Bend, Indiana, announces a profit of 
$3,756,594, for the nine months ending 
September 30, 1948, after all deduc¬ 
tions. 


The Muter Co-, manufacturers of com¬ 
ponents for radio sets and the Jensen 
Manufacturing Co., manufacturers of 
acoustic equipment, both of Chicago, 
have announced that Muter has ac¬ 
quired all the common stock of the Jen¬ 
sen company. 


National Union. Radio Corp. of Orange, 
N. J., . will manufacture cathode-ray 
tubes for television in a new plant just 
purchased at Hatboro, Pa., according 
to an announcement by Kenneth C- 
Mein KEN, president. 


Motorola vice-president Walter Stell- 
NER declares that present-day television 
sets will be good for five or six years. 
He said that color television is not in 
prospect and will not be for five years. 
On the other hand, Columbia Broad¬ 
casting System staged a private color 
telecast in New York for the Federal 
Communication Commission. The tele¬ 
cast was received on a standard table- 
model receiver equipped with an adap¬ 
ter which would sell for around $25 and 
would enable any television set owner 
to tune in color video. In addition, the 
pioneer inventor. Dr. Lee de Forest, 
has just been granted a patent on a new 
color TV system. 


Andrea Radio Corp. of Ne%v York an¬ 
nounces the 1949 edition of their Serv¬ 
ice Manual, which will be distributed 
to authorized Andrea dealers. 


Zenith Radio Corp. of Chicago an¬ 
nounces the formation of an Interna¬ 
tional Division to handle the company's 
export business. H. C- Bonpig, vice¬ 


president of Zenith, said that this new 
division, under the direction of E. E. 
Loucks, will handle the export business 
formerly handled by the American Steel 
Export Co., Inc. 


Radio Corporation of America an¬ 
nounced on October 15, according to the 
NEDA Journal, that mandatory in¬ 
stallation and service contracts will no 
longer be obligatory to purchasers of 
RCA television receivers. Heretofore, 
the buyer was obliged to pay for the 
service and allow only RCA technicians 
to install and service his set Under the 
new policy, installation and repairs 
may be performed by RCA under con¬ 
tract, or by an independent serviceman, 
or the owner himself if he has sufficient 
knowledge to do so. 


Cornel 1-Dubilicr Electric Corp. of South 
Plainfield, N. j. has announced the pur¬ 
chase of the Faradon Capacitor division 
of the Radio Corporation of America. 


Radio Manufacturers Association presi¬ 
dent Max F. Balcom predicted in an 
address in Boston that about 800,000 
television receivers would be produced 
in 1948 and that the 1949 output of the 
industry may well exceed 2,000,000. The 
Association had previously reported 
that in October the member-companies 
had established a new monthly record 
by producing 95,216 sets. 


Coriicll-Dubilier Electric Corporation of 
South Plainfield, N. J., declared a divi¬ 
dend of 20 cents per share on the com¬ 
mon stock, payable December 10, 1948, 
to stockholders of record November 26. 

The directors also declared the nine¬ 
teenth regular quarterly dividend of 
$1.31^/4 per share on the company’s 
$5.25 cumulative preferred stock, series 
A, payable January 15, 1949, to stock¬ 
holders who were of record December 
20, 1948. 


United States Television Mfg. Co. of 
New York announces two improved 
commercial television models. These re¬ 
ceivers, yielding television pictures "of 
475 and 675 square inches, are made 
especially for public places where large 
crowds gather, such as bars, restau¬ 
rants, and community halls. 


Macblctt Laboratories, Inc., Springdale, 
Conn., is starting to manufacture West¬ 
ern Electric Company's line of high- 
power tubes intended for broadcast 
transmitters. 


Zenith Radio Corporation, Chicago, re¬ 
ports estimated net consolidated oper¬ 
ating profits for itself and its subsidi¬ 
aries for the first six months of its fis¬ 
cal year ended October 31, 1948 of 
$984,535, after federal income tax of 
$599,144, depreciation, excise taxes, and 
reserves for contingencies. 

Net consolidated operating profits for 
the three-month period ended October 
31, 1948 were $879,566 after federal 
income tax of $536,835, depreciation, 
excise taxes, and reserves for con tin- 
gencie.s. 

RADIO-ELECTRON ICS for 
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RADIOMEN'S HEADOUARTERS 


WORLD WIDE MAIL ORDER SERVICE 


52^0 rs:sv?i7?.2ss!!"jK's:5."?;: •» eoNT*eT.«. .ur»L. 


supreme test equipment available 

S«ii4 for FREE Supreme Cetalog 


ri04>B Tube it 8 el Teiter. 

542*B <B«kellte Case) MuitUmeter. 

542.M (Meui CRse) Multi-meter. 

S43-B (Bakellle Cbm) Multi-meter. 

S43-M (Matal Cane) MulCI-metcr. 

524 Electron le Ket Tenter. 

OBB-A Portable Tube Teater (H-tnch meter). 

5B2 Set Tenter. aO.OOO olims per I'oli. acect case... 

Oak case . 

600 Combination Tube ti set Teslrr (7-lnch meter). 

i?i5 Tuit^ Tester (7-lnch meter). 

020 Dvnamlc Tube Tester..... 

Multi-meter (7-lneh meter).: . .. 

640 Multi-meter (4-lncli meter).. 

Multi-meter (T-lneh meter). .. 

H .50 Oscilloscope f3-lnch lube). 

gS-J Oscilloscope (n-irteh tube).. 

060 Deluxe Oscilloscope (5-lncti lube).. . . . . 

5?*®***“J**‘. 

066 Oscillator (AF * UK .<tlinuil (Generator. 

670 Oscillator (FM SUmal Generaton. 

OscilUlOf (AF Sii^l Generatort. 

688 Audol^-aer (.HlenaI Tracer) steel rase. 

Oak case .. 


.sioa.BO 

as-Bo 

aB.ao 

aa.4s 

af.Ts 

7a.BO 

84.BS 
- SB-BB 

aay.'SS 

.* iio'ao 

4B.B0 

. n .u 

•B-BS : 

. laB.flo 
. art-BO 
Ta.BB 
. 141.B0 
TI.4B 
sa.Bs 
. 14B-B0 

. tar-OB 



Valyc in 

AC-DC POCKET TESTER 

This analyzer, featuilnr a aenaltlve repntalon 
■ f t>*pe meter )ioused In a balieiite case, represents 
the culmination of lO yeera achievement In the 
Instroment fteld by a lame company specializing 
In electronic test cM|ulpmcnt. 

SpedOcatlons of t)ie AC-DC Model 
Volt-Ohmmilllammeter: 

AC Volts—0-23. SO. 120. 230 
DC Volb^.23. 50. 123. a.'iO 
Mllllainpcrcn AC—O to SO 
DC Mllllamnores—O to SO 
Ohms V\Ul k^lc—100.000 
Ohms Center Scale—-2400 
Capacity—.00 to 10 Mfd. 

KTotal Price, prepaid ans^vhere in the' USA—BT.OO 
:;imllar DC Metcn ta<^tnir the AC operated 
>j--<E.Mrant(es of al>ove, BB.BO prepaid. 

mI Al kJBTCD —one .50 uA and one 200 uA movement In the 
IBItItK same rase. This meter la ideally aulled for 
use aa a combination modulation percentsfre and carrier shift Indica¬ 
tor. If desired the movements may be removed from the case and 
used separately for \v»ltniet«ra. ohmetera. ammeters, etc. All meters 
are In perfect o|>crattnK condition, but a few have cracked Blaaaea. 
This super value costa only Sl-TB. 

STUPENDOUS VALUE in 3 Section 

PERMEABILITY TUNER 

1‘ha entire variable tuning section of a deluxe ctirrent nu>dcl General 
Blotors radio. Amazhiifly tiny <45(3x2Ms), tbouen truly half of a ra¬ 
dio. Shielded R.F. sccuona Ittz wire wound. All 3 tuned circuits ad- 
JusCsble at both lo^v and hluli ends of dial. Compact cncHiffh to be 
used to pep up any 2 or 3 iranK superhet or 2 fianir TBF. Will suh- 
Ktltute for entire oriiDnal tunihp system Including variable condenser 
or If desired the orlKimd tunintr condenser can be connected to these 
colls, and the colls set to proper Inductance (no Instruments required), 
and the set tuned Just as before, althoupli much jnvater senalCivity 
and selectivity will result. Can be used as a multiple section wavetiiip 
that tvlll cut.out-undesirable Interference as with a knife. If only a 
little bit'hetter than avenlre results wicii a aiue-tuned wavetrap are 
oeceaaary. the unit can be split up In n couple or minutes into 8 colta 
that can be used on 3 dllTefeni Jobs. Thesc.colla, auper-eoropact and 
really hot. can also Individually replace any broadcast band RF, oa- 
ciiiator. or let detector coll with Improx’ement In results In any aet. 
After aeebur -one or these units, \‘au'll order a doAen Just for ftenereJ 
ropair or• rcidacemeut work. Cost the manufacturer several dollara. 
Your cost—Bi.4B. 



HEAT GUN 


Streamlined pistol irlp heat fun In vivid red lioiisini. that 
dellvera a povreiful iO Cubic K^. per mlnuta blast of hot 
air at IM Fahrenheit. Ordinary blowers have amall fan 
motors, but ihlt has a llfeilmo-lubrieated AC-DC motor of 
the nigftd vacuum cleanar type, that produces a luirrlimne 
of either hot or cold air. F^rfeet for blotvinc out dirt or 
dust from radio chasala. diylnf out Ignition systems, irarm- 
lag up carburetors, quick-drying paint, thawing out radia¬ 
tors or water pipes, etc. Warning:—Keep this away fno) 
your wife, or sho will be using It to dry her hair becausa 
it will do it In half the ttmo of the ontlnair hair dryar. 
to Bay nothing of her using u to dry itocklnga or clothing, or 
defrost the refrigerator instantly. Only $12.99. Satisfaction 
guaranteed, err mono)’ refunded If returned prepaid within 9 dayi. 



Our PE«109 32*Volf Direcf Current Power Plonf 

This power plant otmtlata of a gasoline engine that is direct coupled to a 2000> 
watt 92 volt DC generator. This unit Is Ideal for use in locations that are not 
serviced by Mmaiercltl pmver or to run many of the surplus lums that require 
24-82 Volt %Jor <>poraUoB. Tho price of this power pUnt tested and In good 
c^ltlm F-JO B. Buffalow or we can supply In strictly •’a* Is** con¬ 

dition for $96.95 f. 0.B, New York City. Thoia Utter are czactly as received, in 
2f*47 8®^ t Rnd wo are unable to determine If the In- 

used or what the condition U if used, while the $7$.$3 
units are smna of the same that have been brought to Buffalo for tesUng and 

^ *•'* condition etcept for quantity purchuan. 

Ws can also supply a converter that will supply 11« V AC from ths above unit or from any $2V DC souit* for $12.$5. 

VACUUM TUBE VOLTCHM-CAPACITY METER 

Thera are more features engineered Into this all purposa 
Instrument than In any other Instrument on tho market 
regard leu of price. It was designed not only to mut 
present conditions, but to be readily adaptable to future 
needs. At the sensationally low price of this precision In¬ 
strument no school, plant, lab or service shop need deprive 
Itself of the "new look'* In measuring equipment. Here 
are a few (tf the many features of this outstsading meter: 

• 5 Insh easy ta read mattr 

• 6 DC VfitBia nuiica frem 0 to lOOOv (Input raslstanis 
M high aa I raafohm par volt). 

• 5 AC voltBfs ranffea from 0 to lOOOv (na dry iloc roett- 
6or ta ago and dastrmr tho aceuracy of tnlo Vacuum 
Tuba Vaitmetar). 

• $ Rasictafica rangaa tram 2/(6 ahm ta 1060 magahma. 

• 4 Capaoity raagea from .000025 to 20 MfD. 

• A sera contor rango for balanotng FM dlscrimlRatora. 

• Isolating raslstar built lata probo. 

• Sturdy natural Rnlsh hardwood omo. 

This outstanding development of one of the leading manu¬ 
facturers of teu equipment costs only $59.50 complsto with 
all laodA as illustrated. 



>lima par vaiC; O-Bv, BOv, taOv. BOOv. S 
mM, O^A. BOmA. BOOMA. B AmpMCa 
BOB,BOO, a Maos, BOO Meaa 


AC V_____ 

Curreflt) B-BO Mleraam* 

arolataneat O-SOOO, BOB,BOO, B Msqa,__ 

Baclbala: Mlnua 4 ta plus 77 BB divlaad into B raagea 

All special tVo accurate muUlptlera useB. No extaroal source of power required for AC measuremants althoURU 

U)ere .l a_no frequency error In the range from 30 cycles to I maaaeycte, _^ 

This SUPERTESTER has valuable features found In no other tester on the market, euch aa WIDEST realatance 

range coverage HIOIIF.ST AC voltoge aensltlvlty. WIDEST power level -- i—— —*«*— 

only BBB.BB. We urge oompartoon with thto Inatrument before buying i 


Lfly other teale 



No possibility of good tubes reading **BBd** or 
ordinary emission testers. Attractive panel and e 
Calibrated mlcromho scale as well as a Bad^Oooi 


1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER 

bad tubes reading **Oood** as on dynamic conductance tester! or other 
ease equal to any on the market in appearance . . . Large 4Vb' meter . . . 

_ -—-— well as a Bad^ood scale . . . Front panel fuse . . . Individual sockets for all tube base 

types—voltages from ,75 volts to 117 volts and complete switching flexibility allow all present and future tubes to be 
tested reward less of location of elements on tube base . . . Indicates gas content and detects shorts or opens on each 
Individual section of all loctal, octal and miniature tubes Including cold cathode, magic eye and volUge regulator tubes 
as well as all ballast resistors. Name of the nationally known manufacturer withheM because of special price offer. 

Model “C**—Sloping front counter case. . $54.9.1 

Model —Handsome hand-rubbed portable case. . .. • •. 

Built-in roll chart with either of above $5.00 extra. 



WT—1B55—11 t(il>e riyxlBl ronirolW fiupcrtitftenxlyfio receiver that 
covera the FM banfl. The ullru modem circuit uaez tl:e tateat typea 
of tubes Including 7 mininlure OAJ5‘a. RmutlfUl chaaala and alu- 
inIlium CAidnet.T»h(»g and;^ematE4 . 

TERRIFIC VALUE 

ONLY 

$20.95 

Iquipped with i/t** Jacobi 

Oeared Chuck and Key $ 

PORTABLE ELECTRIC DRILL 

Nut an intermittent duty drill, hut a full sixe rugged too). Most cor. 
venlent typo switch, n.'iturni grip handle, and bniance lilceuBix-ahoot- 
er. Precision cut gcarn—luriiiitc D^pe cooling blower—extra long hniah- 
ea. No atatllng under heaviest preaaure hecauae of powerful 110 Volt 
AC or DC motor and multiple h.'ill l>carlng tliruat. Other bcaiinga 
misaligning lirclime-luin'lrnted Oilite type. Made for tougttest. ycar- 
In and vear-out service In ninnt or on ronamtctlon Jobs. Amazing per¬ 
petual factory gtuiraniee naaurea you of a lifetime of trouf>le»free vtae. 
Full refund (you pay tranaportatloo) if not pleased with drill after trial. 


Worid ronowned 700 nORC tenth edition of tite Radio Handbook In 

eloUi hinuing and hard cover at the acnantlonal reduced price, for a 
limited time only. St.49 

RT1711 Brand New I2 Tube. 110 Volt Receivct^lndlcator-OaclDo* 
aeoiw complete with nil tuliex and power supply. Haa teldacoping 
hood over tiru|M> twiKJ. which la c<)tiippcd with a detachable calibrated 
mreeit. Has centering and amplitude controls and two video Inputs, 

A natural for icicvtslon.... .SBB.BS 

Latest tvpc PM Speaker In a fUlly-cnnloscd black crackle, finished 

metol cabtoci. Thia speaker and case match communication receivers. 

addition make perfect intnrrom Dmiote stations. Our price. 
S4.S0. Including outtmt ti-ansformor..B4.9S 

All attics final and no returna unless nuierwlae 


signal Generator supplying 150 KC to 30 MC as Indicated on the 8 calibrated dial scales 
on the Instrument. Crystal frequency stability obtained by use of grounded piste 
oscillator and resistance loaded grid circuit. Either modulstsd or unmodulated RP. Type 
of modulation used haa been chosen for Its cfir(5Ctlvcnesa In alignment of television and 
FM equipment as well as ordinary AM work. With this signal generator, packed with 
featurea you would eicpect only In the most elaborate laboratoiy Inatrumenta, we In 
addition include Absolutely Free a signal tracing probe using a SVlvanla 1N34 diode, 
rcslstanco-capaclty network and provision for plugging In headphones or oscilloscope, 
tliat will cover the entire frequency range of the generator ICmIf. Complete with all 
leads and operating luslructlona. A real l»argaln at BBB.BB. 



M 1CBOPHONRS—Super Special—Highest quality all chrome bullet shai 
k^i^ brand—BB.BA Bullet OVNAMIC MIKI-At.bb. MIKE jr.—60c. 
LAPRi. MlKRS—(Specify whether carbon or magnetic)—BBc. 


lANDV MIKE with switch on handle—BBc, 


RADIO SET Cr'nOP Product of a famous aircraft radio manufacturer who haa abandoned the 

miw manufacture Of table model radios because of the Bood of government 

orocra. All in 5^ ply genuine mahogany cabinets, both regular and bleached. Original list price given first- 
then your coal. .Sen sat ions 1 dlacotuits. Model 36.3 is 3 tube, all others are 6 tube.** 

Model ^S6S. Msh. or blende.B 34.BS.B 1B.B7 

Model 66IB, Mah. or blende.... b 44.B5-B 80.B7 

?*■ .f 46.9S-B 21.97 

Model 6612, Blonde Mahogany Console.B2i8.0B-SlOS.OB 

AUTO RAOIO BRALRIIS ATTENTION 

Nationally advertised brand 194D ear radio that will fit practically any car. These car radios will be sure fire 
YO"r customer. They have plenty of eye appeal plus a host of other features that no other radio 
regardless of cost ran offer. Here are but a few of them: Built-In battery charger that will kecip a car battery 
fully charged even If radln Is played all day long. An outlet so an electiic shaver or similar elecmeai appliance 
while driving along Mghwny. The radio la a powerful 6 tube superheterodyne that has a three gang 
randenser and a stoge of radio froquenCT amplification for Increased sensitivity. The radio, complete with the 
^llt In ^ttery charger and power outfeC. la a sin«e compact unit that is easily instollod. Sample—836.97: 
Dealer price—834.97 each In lota of two or more. Write for special large quantity ^acounta on all of above acts. 

specified In ad of item. Right reserved to change prices and specifications at any time. 


BUFFALO RADIO SUPPLYy 719-^21 Oenef«e St., Dcpt.RE- BUFFALO 


FEBRUARY, ir-19 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 

Gtt Your *‘Ticket'' in a FEW SHORT WEEKSI It's EASY when you use CIRE 
Simplified Training and Coaching AT HOME IN SPARE TIME 


FCC liconso 0X0 mi notions, ond hold tho fobs wMch o Heonso on- 
titUs you to, with CIRE stroomlinod, pOit*wor mothods of coaching 
and training* 


Thousands of now fobs aro opening up—FM, Television, Mobile 
Communicotion Systems. These are only a few of the radio fields 
which require licensed rodio technicians and operotors. Get yaur 
license without delay. Let Cleveland Institute prepore you to pass 

Your FCC Ticket is aiways Recognized in ALL Radio Fieids as Proof of Your Technicai AUiity 

More than ever before on FCC Commerciol Operotar License it o holder, even though a license is not required for the iob. Hold on 

sure passport to mony of the better paying jobs in this New World FCC ticket and the job Is yoursl 

of Electronics. Employers always give preference to the licensa 


Hundff«df Saliifiedt Succtssful Studtnts 


"Trensmitter engineering Is greet* 
especially on the iob I am on. 
Thanks again for all you have 
done, and you can take the credit 
for the fact that my "ticket” Is 
now posted on the wall of a 
1000 Watt broadcast station.'* 
Student No. 3678N12 


OTHER 


*T now hold ticket Number P-10- 
3787. and holding the license has 
help^ me to obtain the type of 
job rve always dreamed of hav¬ 
ing. Yes. thanks to CIRE. I am 
now working for CAA as Radio 
Maintenance Technician, at e 
far better salary than rve ever 
had before. I am deeply |r»t«f«l.'* 
Student No. 3318N12 


•T was issued license Number P-2- 
11188 on November 4. The next 
day I was signed on board a 
tanker as Radio Operator/Purser. 
Besides radio operating I handle 
tike payrolls, etc., which Is all 
over-time and brings my montblv 
pay up to between $500 and $650.^* 
Btudent No. 235&Na 


take great pleasure tn inform¬ 
ing you that X have taken the 
examination for radio telephone 
first class license on June 29th, 
and passed and have received my 
license. I am now working at 
WCNH. a local 250 Watt Btation.” 

Student No. SllUlia 


CUvelofld IntfifuU Homa Study Coursoi Offor 
Complete Technical Radio Training from Low- 
Level to College-Level, for the Radioman with 
Frocticol Experience! 

COURSE A—M«s«*r CoHrt# In Rodio CommuRienfion 

A complate caofSe covering the technical fondomentoli of rodlo-ejectroni^ 
tor the radioman who wonts a general review. Includes preparation for Iroad- 
cost stotlon employment. 

COURSE R—Advanced Courto In Rodio ComniHnlcotion ERglnooring 

A genuine college-level rodio engineering course, completely mathemotlcal 
In treatment. For the advanced radioman with considerable practical experi¬ 
ence and trolning. 

COURSE C—Spocioliiod TolovUlon EnglnoorlRg 

An odvonced college-level course for the radioman who has had formal 
training equivalent to A and I. 

COURSE D—Advoncod Rodio Tolophony 

An odvonced, speclallxed course covering broadcast stotion engineer¬ 
ing and operation. Covers the engineering knowledge and the tech- 
, nlcol duties required of the studio control operator, the master control 
operator, end the transmitter operator. 
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FCC Commercial License Exomlnotions,” (does not cover Amoteur License Examlnotions) ond a sample 

H D Please send me your Cotolog A, describing oil of your home Study fodio-electronici courses. I desire 
* training In course {jAQBOCDD ■ 

I NAME- " 

■ ADDRESS- I 

■ CITY_ZONE_STATt_____ | 

Veterons check for enrollment Information under G. I. Bill NO O^^ATION—N^^S^^Sk^N^ 


1 1 CUE OF Qf 

NbW KtirfU I'ATlUti H4t»iD JOhI 

-dplm 11? iiCiHr^Li^EtcS 


TELLt It^W YOU WILL IINIPIT RY 
HOLDING AN FCC COMMERCIAL 
UCENSE. 

TELLS HOW YOU CAN GET 
YOUR PCCCOMMEHaAL 
RADIO OPERATOR Ll- 
emSE IN A FEW SHORT 
WEEKS —EASILY AND 
QUICKLY, tv USING CIRE 
SIMPLIFIED Training and 
COACHING AT HOME IN 
YOUR SPARE TIME. 

TELLS OF HUNDREDS OF OUR 
SUCCESSFUL STUDENTS WHO 
NOW HAVE LICENSES AND 
NEW* SETTER-PAVING JOSS. 

TELLS KOWWE PREPARE YOU TO PASS 
THE NEW FCC COMMERCIAL LICENSE 
* EXAMINATIONS, WHICH NOW IN* 
CIUDE FM AND TELEVISION.^ 


6 i£iL5 how Wk ^uaRANTEETOIBAIN 
and VOV UMiiL YOU OEi 

* TOUR 
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The radio serviceman is officially recognized after 28 years . . . 


By HUGO GERNSBACK 


W HEN radio servicing started nearly 30 years ago, 
it was a free-for-all contest. Any bright lad who 
knew anything about the then intricacies of ra¬ 
dio was soon called upon by his friends to do a 
repair job when their radios failed. The radio set manu¬ 
facturers did not look kindly at this and preferred to have 
their own ^‘trained” technicians do whatever servicing was 
necessary* 

For over 20 years the producers looked more or less 
askance at the independent serviceman and often considered 
him a nuisance* For a long period of time practically every 
radio manufacturer in the land preferred to have his own 
appointed men make all repairs, and, in many cases encour¬ 
aged the return of defective receivers to the factory* 

The latter, of course, obviously was impractical in most 
cases* As radio receivers grew in size, weight, transporta¬ 
tion problems, etc., made such factory repair work prohib¬ 
itively costly and inconvenient. 

From the radio makers' viewpoint the independent serv¬ 
iceman was a thorn in the side* Most manufacturers for a 
long time firmly believed that radio technicians outside their 
own staff were not properly qualified to do the work, and 
that they often overcharged* 

This magazine for more than two decades made it a point 
jto carry the flag for the serviceman in business for himself, 
and did yeoman service in helping to educate them so they 
would become a powerful institution jn this country. But 
until very recently the radio production industry remained 
uncoSiVinced* 

It is, theirefore, more than refreshing to discover that the 
manufacturers now have come to the conclusion that the 
free-lance servicing profession has progressed to such a 
point that the manufacturers now, for the first time, officially 
admit that their need for the independent radio serviceman 
is as real as the latter's need for the manufacturer. 

At the Town Meeting for Radio Technicians held recently 
in Boston, Max F. Balcom, President of the Radio Manu¬ 
facturers Association, went to great lengths to acknowledge 
the debt of the Association's members to the radio service¬ 
man* 

On November 15, during National Radio Week—the 
twenty-eighth anniversary of the radio industry—Mr. Bal¬ 
com addressed the Town Meeting in a long talk of which 
we quote here the highlights* They make outstanding read¬ 
ing for all radio technicians and servicemen* (Note that Mr* 
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Balcem uses the term “radio technician" interchangeably 
with “servicemen.") 

“I know that wc manufacturers often have failed to recog¬ 
nize the importance of the radio technician who services the 
sets we make. And 1 suspect that many of you have not al¬ 
ways understood the problems we manufacturers have been 
up against when you struggled to repair a receiver of an un¬ 
usual or intricate design. . . . 

‘•All of us in the radio industry are having to, in effect, 
go back to school to keep abreast of the rapid developments 
in television. ... It requires new marketing and selling 
methods. And TV sets require new servicing knowledge and 
practices. . . . 

**The servicing of home receivers, particularly the new 
TV sets, is rapidly becoming a big business, and it will require 
well-trained technicians who are familiar with the instrument 
they are servicing and the most modern techniques for 
detecting and correcting any trouble that may develop. . . . 

“No competent radio technician today need have any fear 
that television or any other new broadcasting service will 
put him out of business* On the contrary, his chances for 
increasing his profits and making his economic position more 
secure were never so good as they are today. But he will 
have to do what every other professional man has to do- 
lea m everything he can about new equipment and techniques 
as they appear in his field. 

“The radio technician today is one of the most important 
factors in the industry in this rapidly expanding television 
field. Unless a television set owner can get proper servicing, 
he may soon lose his initial enthusiasm for this new me¬ 
dium ... or even turn sour against it. A shortage of qualified 
television servicemen may prove a deterrent to television set 
buying. . . . 

“Moreover, the radio technician who calls at a home to 
install or service a TV or radio set is the liaison man between 
the set manufacturer and the buyer. He is in a position to 
do an excellent public relations job for the industry because 
of his personal contact with the set owner—^a contact the 
manufacturer seldom, if ever, makes.” 

Radio-Electronics strongly applauds^ these words of Mr* 
Balcom, and sincerely believes that the wide-awake and pro¬ 
gressive radio manufacturer who follows this advice will 
find it one of the best single investments in his business ever 
made* 


















By ALVIN B. KAUFMAN. W6YOV 


At on« end of a 20-meter QSO, th« author sits ct 
his receiver, the transmitter in c rock ct right. 


T he grid modulation used in this 
transmitter makes it both inex¬ 
pensive and easy to build. The 
modulated r.f. final runs close to 
33% in efficiency. The input power is 240 
watts, but the carrier power is 80 watts. 
Since a plate-modulated transmitter may 
run 75% efficient, this transmitter actu¬ 
ally approximates a 100-watt plate- 
modulated transmitter when carrier 
powers veretts cost and constructional 
simplicity are the points considered. 

The writer prefers grid modulation 
despite its low efficiency because the 
modulator requirements are so modest. 
When computing construction costs, the 
amateur must consider, not only the 
final stage, but the whole transmitter, 
A high-efficiency Inal is inexpensive 
(in dollars per v.att of output), but the 
necessary low - efficiency, high - power 
plate modulator, with its power supply 
and expensive output transformer, 
runs up total cost to more than that of 


a transmitter such as described in this 
article. Grid modulation calls for a very 
simple r.f. final and a modulator no 
more complicated than a phono ampli¬ 
fier. 

The r.f. section of the transmitter 
(Fig. 1) has only three tuning controls 
and one variable link coupling brought 
through the front panel. Three other 
knobs control audio gain and meter 
switching. 

The 6L6 oscillator uses a 40-meter 
crystal. Its plate is tuned to 40 meters 
and is capacitively coupled to the 807 
doubler stage. The oscillator should be 
tuned for maximum dip and then de¬ 
tuned several milliamperes on the side 
where the plate current increases slow¬ 
ly, not sharply. This will give stable 
oscillator operation. Do not use a glass 
6L6-G; crystal currents run too high 
and parasitic oscillation may occur. 
With the oscillator plate at 400 volts 
and drawing 10 ma, 807 grid current 
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Fig, I—Numbered terminols are connected to corresponding points on modulator and supply. 


will be 3 to 3.5 ma. It is important to 
drive the 807 adequately to improve its 
r.f. output regulation and consequently 
the transmitter audio quality. 

Tk# 

The shielded 807 double^ loafs along 
at about 30 ma plate current. At once 
the enterprising amateur considers 
eliminating the- doubler and driving the 
final with the crystal stage. This, how¬ 
ever, would be poor design as the vary¬ 
ing refiected impedance from the final 
might cause erratic crystal operation. 
A 6L6 could be used in place of the 
807, but it is better to be a little on the 
conservative side, especially consider¬ 
ing how inexpensive 807^s are today. 

A fixed-link 20-meter coil is used in 
the 807 plate circuit. The split-stator 
tuning capacitor is convenient because 
it can be bolted against the panel. Re¬ 
sulting high-frequency parasitics are 
eliminated by the parasitic suppressor 
in the plate lead. A standard tuning 
capacitor would have to be mounted on 
standoffs and fitted with an insulated 
shaft. If you do this, you may be able 
to eliminate the suppressor. 

The grid drive of the final r.f. stage 
is controlled by varying the doubler 
tuning. As the 807 plate is detuned, the 
grid drive on the 813*s falls off. The 
small increase of plate current in the 
807 is not enough to overheat it. This 
provides a very easy and quick method 
of changing grid drive when shifting 
crystal frequency. The r.f. choke in the 
doubler stage may be critical. Try other 
values if 30 /ih causes trouble. 

The final stage is driven by a link 
mounted on the buffer tank coil. The 
coil used was a standard commercial 
20-meter unit with a fixed center link. 
The link did not have a sufficient num¬ 
ber of turns, so a couple of extra ’ones 
were added. They were supported with 
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Lucite and coil ceinent in the same way 
as the original turns. 

The natural resonant frequency of 
this link must not fall in the band to 
which the final tank is tuned. If it does» 
there is a good chance of parasitic os¬ 
cillation. This happened when the final 
stage was being used as a doubler for 
the 10-meter phone band; it was nec¬ 
essary to detune the link by inserting a 
2-meter choke in series with it. 

The final ampllfieir 

The 813's are connected in parallel. 
It might appear bettor to use push-pull, 
but this would involve an additional 
tuning circuit on the grid side. Then, 
too, it would be impossible to use the 
final stage as a doubler for the 10-meter 
band. Even with the tubes connected 
in parallel, there is no sign of parasitic 
oscillation unless parasitic chokes or re¬ 
sistors are placed in the grid, screen, 
or plate leads, so don't use any of these. 

The high output capacitance of the 
two 813’s in parallel is no problem at 
all when the Jones system of series 
plate tuning is used. The two plates are 
connected to one end of the tank coil 
and the tuning capacitor goes from the 
other end of the coil to ground. The 
high voltage js connected to the center 
tap of the 150 watt tank coil. Effective¬ 
ly, the plate circuit resembles a center- 
tapped tank coil with a split-stator tun¬ 
ing capacitor across it. The two sections 
of the capacitor are formed by the plate 
capacitance and the tuning condenser. 
As these capacitances are in series, the 
net capacitance across the tank coil (if 
both capacitances are equal) is one 
half of either. Thus, it is possible to 
maintain a high L-C ratio in the tank 
circuit. 

The antenna is coupled to the trans¬ 
mitter through a swinging link which 
may be in the center or at the cold end 
of the coil. 

Shields which extend about V 2 inch 
above the lower edge of the plates 
should be used with the SlB's to reduce 


grjd-to-plate coupling. Be very careful 
in placing the final tank coil and the 
doubler coil to prevent feedback due to 
magnetic coupling between them. A 2- 
meter r.f. choke placed in series with 
the hot end of the 813 grid-metering 
resistor prevents interaction between 
the metering leads. 

The modulotor 

The modulator (Fig. 2) consists of m 
6SJ7 speech amplifier, a 6C5 amplifier, 
and a 6L6 output tube. The gain is small 
at the low frequencies to minimize hum 
and inotoi'boating. The high-frequency 
response need not extend to more than 
about 5,000 cycles. The 6L6 modulator 
tube may be glass or metal. It is ad¬ 
visable to shield the 6L6 plate lead up 
to the transformer. 

The hum level in the modulator stage 


is best checked by an over-the-air con¬ 
tact where the report is R9. The doub¬ 
ler plate supply must be well filtered 
or it will create considerable hum. To 
check, remove the 6L6 modulator tube; 
if the hum persists, it is caused by poor 
filtering in the doubler plate supply. 

The over-modulation indicator con¬ 
sists of a 25,000-ohm potentiometer 
across the modulation transformer, and 
a small neon lamp. Modulate the trans¬ 
mitter 100% with a sine wave and set 
the potentiometer so that the neon lamp 
just lights. One hundred percent mod¬ 
ulation may be checked with an oscillo¬ 
scope, or multiplying the r.m.s. mod¬ 


ulating voltage by 2.82 will give the 
peak-to-peak modulating voltage. This 
may be checked against the tube per¬ 
formance chart in the handbook. With 
1,500 to 1,660 volts on the 813's and 
-140 volts bias, about 60 volts peak is 
required across the modulation trans¬ 
former secondary for 100% modulation. 

R.f. pickup in the modulator circuits 
may occur unless the transmitter is 
loaded. If there is objectionable r.f. 
feedback at any gain setting, first de¬ 
termine whether it is in the micro¬ 
phone. If unplugging the mike .stops all 
trouble, bypass the microphone or place 
an r.f. choke in series with it at the 
end of the cable. It may be necessary 
to use a high-impedance dynamic mi¬ 
crophone instead of a crystal. If there 
is r.f. feedback in the modulator, by¬ 
pass the B-plus feed lines or put nf. 


chokes in series with them. R.f. chokes 
must be used carefully or they may 
cause more trouble than they eliminate. 

Power supply defoils 

The power supplies used with the 
transmitter (Fig. 3) furnish -140 volts 
bias, 1,500 to 2,000 volts for the 813's, 
and 400 volts for the other stages. 

All filaments are turned on when the 
master on-off switch is thrown. A time- 
delay relay is set into actjon; after 30 
seconds it allows plate power to be ap¬ 
plied to the final when the standby 
switch is thrown to cw or phone from 
its neutral center point. 



0V£ft modulation indicator 


Fig. 2—The grid modulator is shown here. Note its simplicity compared to a plate modulator. 



The two 813 s ond the plate coil are shown in the photo ot the lett. On the right the rJ. chassis is on the top, with the power supply-modulator below. 
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The medium-voltage power supply 
furnishes plate and screen voltages for 
the oscillator and doubler stages and 
for all three modulator tubes. A relay 
contact in series with the center-tap 
lead of the high-voltage winding closes 
when the standby switch is thrown. 
Without this relay the oscillator and 
doubler would produce a strong enough 
signal in the nearby receiver to QRM 
your own spot on the dial. 

All plate power is off until the stand¬ 
by switch is thrown. When it is on 
PHONE, power is applied to all tubes, 
the keying relay closes, and 400 volts 
is applied to the 813 screens. When the 
switch is on cw, all plate power is ap¬ 
plied, but the keying relay remains 
open, and there is a negative voltage 
on the 813 screens until the key is 
.closed. 

The bias supply uses an OD3/VR160 
for regulation. One was selected which 
actually regulated close to 140 volts, 
but this is not critical. 

The high-voltage power supply is 
protected with an overload relay. With 
the transformer at hand, rated at 2,400 
volts center-tapped, it was necessary 
to use condenser input to secure 1,650 
volts at 150 ma. The plate-supply volt¬ 
age is read on the 300-volt meter (1000 
ohms per volt) connected to a tap on 
the bleeder. An analyzer is used to 
check the full voltage, and the bleeder 
tap is adjusted until the meter indi¬ 


cates exactly the correct voltage di¬ 
vided by 10. 

The overload relay can be made with 
a 24-volt aircraft latching relay (ob¬ 
tainable from surplus). The 150-ohm, 
10-watt resistor shunting the pull-in 
coil is adjusted until the relay pulls in 
at 250 ma. A battery and analyzer may 
be used for the adjustment. The release 
coil, although a 24-volt winding, may 
be used directly across 117 vol^ a.c. 
to reset the relay. Always turn the 
standby switch to its center position 
{the OFF position) before operating the 
reset button, 

Adjustiii9 the trantmiffer 

After the transmitter has warmed 
up, turn the standby switch to cw. 
Tune the oscillator for approximately 
10 ma of plate current. Tune the doub¬ 
ler until grid current appears on the 
813's. 

Switch to PHONE. Tune the doubler 
until the 8l3's draw 100 to 150 ma of 
plate current. Tune the final until its 
plate current dips, then adjust the an¬ 
tenna link for maximum antenna cur¬ 
rent. Retune the final for maximum an¬ 
tenna current, and then the doubler for 
150-ma final plate current The doubler 
should be able to drive the final to 200- 
225 ma. If it can not, change the num¬ 
ber of turns on its link coil. Five turns 
work satisfactorily. 

A 0-1.5-ampere antenna-current me¬ 


ter, which may be placed in either leg 
of the transmission line, is necessary 
for tuning the transmitter. If the crys¬ 
tal frequency is changed, the doubler 
may be retuned for 150-ma final plate 
current, but there will be no antenna 
current until the final is tuned to the 
new frequency. Without the antenna 
meter this might be overlooked. Also, 
the plate-current dip in the final is so 
shallow, even under light load, that it 
is impossible to tune the final accurate¬ 
ly without an antenna meter. 

The transmitter is housed in a stand¬ 
ard cabinet rack taking 19-inch-wide 
panels to a height of 26% inches. Two 
12%-inch panels were used for the r.f, 
section and the modulator-power sup¬ 
ply. The antenna-current meter mounts 
in a 1 % -inch panel at the top of the re¬ 
lay rack. 

Mount all heavy transformers and 
chokes as close to the panel as possible 
to prevent twisting and distortion of 
the chassis. If, as was done with this 
transmitter, aircraft plugs and cables 
are used to carry the power between 
the lower chassis and the upper, be 
sure to have the plug receptacle on the 
lower chassis where the plug will clear 
the rear door, as the door does not 
come to the bottom of the cabinet. This 
was not done on the writer’s transmit¬ 
ter, and it was necessary to cut a hole 
in the door. 

In the diagrams, connections between 
the two chassis are indicated by num¬ 
bered terminals for the sake of sim¬ 
plicity. Terminals with corresponding 
numbers are to be connected together. 

MATERIALS FOR TRANSMIHER 

2—1 fn«gohm. •/> wott: I—4M, 1—47^ 
1-4.700, 1—10.000, I.-47.000, 1—100,000. 1—470,000 
ohms. I watt: 1—22.000 ohms. 2 wotH; 2—100. 2—ISO. 
1—300. I-S.OOO. 2—10,000 ohms. 10 wotH; l-SO.OOO 
ohms. SO watts. ad{ustablo, with throo slldtrs; I— 
IM.OOO ohms. 100 watts, odiustablo; I—2$.000^hm. 
I—7S0,000-ohm potofitlomotors. 

CaMKHort: I—S-imf. mica: 2—varlobU; 
I—spllt.stotor, vorlobit; 2—mica; 
S-.00l-|if. 3—.OUpf. tOO-volt; I— jOU^f. 2.000-volt; 

1— .OS-^f. 3—O.Uiif, MO^volt; I—2‘^f. I—4-^f. 2.000- 
volt: l-e-uf. 50-volt, oUctrolytlc; 5—O-^f. I—3e-^f. 
tOO-volt, oloctrolytlc; I—lOO-^f, $0-volt. oloctrolytlc. 
R. f. cbekot: 2—I.O-ith (Omito 1-144), I—30-|th, 

2— 2.5-mh; I—parasitic suppressor (Ohmlto F-300). 
Troatfonnort: l-^powor, 1,070 volts, confor-toppod, 
ISO mo. 5 volts. 3 amporos, 5 volts. 3 omporos, 4.3 
volts. 5 amporos; I—plato, 2,400 volts, contor-tappod, 
200 ma; I—Slamont, IS volts, 10 omporos; I—fila- 
mont. 10 volts, 10 amporos; I—15-h, 250-ma, I—30-h, 
lOO-ma filter chokes; I—modulation, 5,000-ohm. 100- 
ma primary, S,000-ohm secondary, 10-watt. 

Toboo: I-003/VRI50. I-5Y3.0, I-5Z3. I-4CS, 
2^U. I—4SJ7. 1-007. 2-013. 2-044A/04i. 

Rolayt: I—d.p.d.t., 117-volt a.c. coil, heavy-duty 
contacts; I—s.p.s.t., normally open. 117-volt a.c. coll; 
i—overload (see text ond power-supply diagram); 

I—s.p.d.t. keying, 4.3-volt a.c. coll; l-^lme-de(ay, 
M7-vott a.c. 

Meters: 1—15-ma. I—lOO-ma, I—250-ma: I—300-volt 
(1,000 ohms per volt). 

Switches: I—s.p.s.t., heavy-duty, 2—d.p.d.t., toggle; 
I—3-potition. 2-circuIt. rotary. 

Lamps: I —117-volt, incandescent pilot; I—NE-51 
neon. 

Connectors: I—single-circuit mike lack; I—2-circult 
key lack; I —117-volt line plug; plugs and sockets or 
terminals to inter-connect cnassisi 
Tube sockets: 3—4-prong. 2—7»prong (for 8l3's), 
7—octal; 1—crystal socket. 

Colls: I— 40-meter, 25-watt; I—20-meter, 25-watt, with 
fixed center link; 1—10- or 20-meter, ISO-watt, with 
swinging center link. 

Miscellaneous: 2—chassis, 17 x 12 x 3; 2—panels, 
19 X \2Va; I—panel, 19 x 1%; 2—sets chassis brackets; 
1—cabinet rack for 19-inch panels, inches ver¬ 
tical panel space; I —5-ampere fuse and holder; I— 
crystal; necessary hardware. 
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Fig. 3~The complete power supply. Antenna relay shown at bottom is mounted on rack wall. 
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Speeds Facsimile 

Ultrafax transmits facsimile at 
one million words a minute 


T he recent invention and develop^ 
ment of Ultrafax has made pos¬ 
sible the transmission of written^ 
printed^ drawn» or photographed 
material at a relative speed of a million 
words per minute. Like so many other 
inventions we now regard as common¬ 
place, it represents the culmination of 
many years of effort along various lines 
by many investigators* 

A high-speed system of direct mes¬ 
sage transmission—identical* reproduc¬ 
tion of the transmitted material at the 
receiving station—has long been sought. 
The advantages are not too obvious in 
transmitting straight language, though 
it would cut down the possibility of mis¬ 
takes. But there are many forms of in¬ 
telligence that do not lend themselves 
to expression in telegraph signals. A 
weather map is a good example. An¬ 
other is Chinese language. Coding sys¬ 
tems have been developed to send both 
of these, but they are cumbersome and 
liable to error. Another class of mate¬ 
rial, represented by bank checks, de¬ 
pends on being transmitted in facsimile 
and could not be coded. 

Elisha Gray was one of the first to 
develop a device which would reproduce 
a handwritten message in its original 
form. His telautograph is still used in 
many railroad stations to announce 
train arrivals. Later, Belin and others 
developed facsimile equipment which 
scanned both written and pictorial ma¬ 
terial, breaking the message up into 
lines and recreating it in the same 
manner at the receiver. 

All these attempts at direct message 
transmission had the same fault; they 
were too slow. Only about 30 to 50 
words could be sent in a minute. Re¬ 
cent improvements in facsimile have 
increased this speed at least hve-fold, 
and have made our present facsimile 
newspapers possible (Radio-Craft, 
July, 1946). But even 260 words per 
minute is not fast enough to supplant 
modern high-speed radio and multiplex 
wire telegraph. CommunicatiDns engi¬ 
neers naturally cast interested eyes at 
television, which flashes its 30 frames 
per second on the screen. 

But it is not possible simply to set 
up a television camera before the print¬ 
ed (or pictorial) page, transmit the 
intelligence on a television carrier, set 
up a camera before the receiver's 
screen and photograph the received 
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message. Definition of the image on the 
television screen is satisfactory for the 
observer, but does not look so good to 
the camera’s more critical eye. Results 
of actual experiments were described 
as “rather crude.” 

The flying-spot scanning tube (de¬ 
scribed in the August, 1948, issue) gave 
much better results, and a refined fly¬ 
ing-spot tube which illuminates with 
great intensity a very small part of the 
material to be transmitted provided the 
final solution. Definition is improved by 
a new phosphor of very short persis¬ 
tence. Thus the rapidly moving spot 
has no trailing edge. 

The tube is mounted so the spot is 
projected through a film and onto a 
phototube which turns the variations of 
light into electric variations. (This is 
shown very well on the cover.) These 
variations are transmitted in standard 
television style. 

The receiver posed its own problems. 
Previous experiments in recording tele¬ 
vision programs had already indicated 
that a new approach would have to be 
made for high-speed message photog¬ 
raphy. 

Ultrafax uses this new approach. 
The receiving camera sees only one 
scanned line at a time. This makes it 
possible to move the film continuously 
past the receiving kinescope, instead of 
jerking it along in frames as in a 
moving-picture camera. Thus, synchro¬ 
nization problems are solved by elim¬ 
inating the necessity for synchroniza¬ 
tion. 



The Ultrofox receiving equipment in oetion. 

And so the techniques necessary for 
transmitting a million words per min¬ 
ute were perfected. But the over-all 
problem was only half solved at that 
point. Previous methods of developing 
the film introduced such a great time 
lag that most of the benefits of ultra- 
high-speed transmission disappeared. 
By a new process in which photogra¬ 
phic chemicals are used while hot, 
developing time was cut from about 45 
minutes to 45 seconds. The processed 
film can be projected for viewing with¬ 
in a minute after it is received. 

The role of the Ultrafax is still not 
quite clear. Whether or how soon it 
will replace ordinary wire and radio 
telegraphy is stjll an open question. 
Certainly there are fields in which it 
will be supreme—as in the transmission 
of maps, plans, bank checks and other 
material which must be received as a 
facsimile copy. Other and entirely new 
fields—^for instance the printing of a 
daily paper simultaneously in New 
York and Los Angeles—suggest them¬ 
selves for Ultrafax, and (as was the 
case in earlier radio developments) its 
most important fields may not even be 
suspected at this moment of its inven¬ 
tion. 


HOW TELEFAX IS SENT AND RECEIVED 

U.H.F. RELAY STATION 
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This highly simplified diogrom shows the moin sfeps of Ultrofox tronsmliiion. and reception^ 

















2e 


TelcYltl^B 


Antennas for Television 


* 





Part II 

€0~a.xint r«life I# aot atiFu^M 
p€rior to TA« uttikot*m- 

ojcpiai^ Aoir tho oow*r0e€ ttnm for 
»et of ifOMt^Uiomm im f k^mom*' 










By fDWAIID M. MOLl 
an# . • 

MATT MAMDL . : 





T he two most popular typos of 
transmission line for television re¬ 
ception are twin-lead and co-axial 
cable. Twin-lead is the most wide¬ 
ly used, and almost all receivers today 
have a 300-ohm input system to match 
its characteristic impedance. 

For best results in any particular 
locality, however, the relative merits 
of each line should be carefully 
weighed. An impedance mismatch at 
the receiver or at the antenna reduces 
the energy transfer. A twin-lead may 
be preferable because there is less line 
loss, yet a co-axial cable may be neces¬ 
sary because of high noise level. These 
and other factors must be considered 
carefully. 

Twin-lead has a number of advan¬ 
tages over other types of transmission 
line. Its line loss is less than 0.8 db 
per hundred feet at 60 me. The poly¬ 
ethylene insulating material is a strong, 
flexible plastic which is not affected by 
constant exposure to sun, rain, or 
freezing weather. 

A characteristic impedance of 300 
ohms rather than a lower value pro¬ 
vides a better match over a number 
of channels. A high impedance is pref¬ 
erable, because line loss is inversely 
proportional to characteristic impe¬ 
dance; but values higher than 300 ohms 
find disfavor with manufacturers be¬ 
cause of extra cost and because the 
wider separation of conductors, which 
approaches an appreciable percentage 
of a wave length at the higher chan¬ 
nels, would introduce greater loss. 

The co-axial line in use today con¬ 
sists of an inner conductor, a plastic 
dielectric, and a braid outer conductor 
covered with a pliable waterproof 
jacket. The characteristic impedance of 
the usual co-axial line is approximately 
75 ohms. 

Losses for even the better-grade co¬ 
axial lines run from 2 to 6 db per hun¬ 
dred feet at 50 me. Obviously there is 
an advantage in using twin-lead wher¬ 
ever possible to get greater signal 
strength. There are occasions, however, 
where co-axial cable is advisable— 
though too often it is costly and in¬ 
effective. 

In choosing twin-lead or co-axial 
cable, we must consider the types of 
noise which mar picture reception. Ex¬ 
ternal interference consists of static 
pulses, automobile ignition noise, and 
high-frequency bursts generated by 
dirty motor brushes, electrical switches, 
and the like. These disturb the hori¬ 
zontal sweep circuits, causing streaks 
across the picture and, in severe cases, 
tearing and loss of vertical hold, de¬ 
pending on the stability of the receiver* 
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Internal noise ^results from thermal 
agitation within high-gain tubes. Com¬ 
bined with shot effect, it produces 
''snow** or "salt and pepper" on the 
picture. This type of noise is most prev¬ 
alent when the picture signal is low 
and the gain of the receiver high (con¬ 
trast control turned up). 

The effect of all these noises differs 
in various receivers because of special 
systems employed by manufacturers to 
minimize interference. A receiver In¬ 
corporating horizontal synchronization, 
for instance, suffers less from tearing 
than one without it. A.f.c. and a.g.c. 
and the gain of rd. sections have a 
pronounc^ effect on the reception or 
suppression of noise. 

The choice of twin-lead or co-axial 
cable is influenced, therefore, by the 
design of the set as well as its location. 
Each installation represents a different 
grouping of problems. 

Some frypieol problems 

To show how important the choice of 
lead-in |s, a number of typical problems 
actually encountered by television serv¬ 
icemen will be described. These show 
clearly the type of reasoning the serv¬ 
iceman must do in order to get the 
maximum possible signal to the receiver 
from the antenna. 

In a location 10 miles above Tren¬ 
ton, N. J., in a section of the country 
bordering the Delaware Valley, the cus¬ 
tomer's complaint was a very bad pic¬ 
ture that was full of snow effect. The 
serviceman found a good receiver hav¬ 
ing a sync lock system and high gain, 
but giving very poor reception. 

Inspection showed a co-axial cable 
running some 70 feet to a folded dipole 


on the roof. Since this was almost a 
fringe area, even for Philadelphia sta¬ 
tions, the repairman recommended that 
the co-axial be replaced with twin-lead. 
This would result in greater signal 
strength, because the losses in the co¬ 
axial and the mismatch of its 75 ohms 
to the 300-ohm input at the antenna 
resulted in a low signal-to-noise ratio. 
The owner, however, pointed out that 
the co-axial had been installed because 
ignition interference caused constant 
loss of horizontal hold. 

A quick check indicated a misad- 
justed sync system, necessitating critical 
adjustment of horizontal hold. Realign¬ 
ing the horizontal oscillator and in¬ 
stalling twin-lead resulted in a stable 
picture, with the snow effect not visible 
a few feet from the receiver. Since 
channel 10 was still below the others 
in strength, the twin-lead was tuned as 
detailed in the first article of this series 
(January issue), resulting in marked 
over-all improvement. 

Another instance occurred in Lam- 
bertville, N. J., which is on low terrain 
within the Delaware Valley. It is a def¬ 
inite fringe area; high masts and 
stacked antennas are commonly re¬ 
sorted to in order to obtain satisfactory 
reception. 

In one installation, the receiver was 
at the front of a building on a busy 
street. The receiver had no horizontal 
synchronizing system, but did have a 
tuned r.f. input system, which helped 
materially in increasing signal-to-noise 
ratio. A twin-lead ran alongside the 
building to a 40-foot-high antenna in¬ 
stalled on top of the three-story struc¬ 
ture. Reception was spoiled by constant 
tearing of the upper portions of the pic- 
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ture due to ignition interference from 
cars going by. 

A co-axial cable would have elimi¬ 
nated this trouble but was out of the 
question because the lengr.h needed 
would have cut down weak signals far 
too much. The solution was to move the 
set as far back in the room as possible 
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Fig. I—Tbit onHfino it property potifiened. 


and run the twin-lead away from the 
street and up the back of the building. 
This resulted in a shorter transmission 
line, too, which always reduces losrcs. 
The final step again consisted of tuning 
the twin-lead with a shorted stub. All 
these changes eliminated the tearing 
effect and improved the over-all gain 
considerably. 

In most sections of Philadelphia, ex¬ 
cellent reception is possible, since three 
TV stations are located there. In any 
such metropolitan area, signals can 
often be received with the most meager 
antenna system, provided the antenna 
is located where tall buildings do not 
produce reflections. 

In this ideal locality, however, a cus¬ 
tomer living on a street with heavy 
traffic was having considerable trouble. 
He had purchased a 7-inch receiver. 
This particular receiver had inherently 
poor stability and would tear out com¬ 
pletely whenever a car went by. The 
small apartment prevented moving the 
set back to any extent, and a co-axial 
cable had to be installed before good 
reception was possible. In this instance, 
the loss caused by the co-axial cable 
was offset by the high signal strength 
prevalent in the area. 

Whenever the necessity for co-axial 
cable arises, however, extra K*ecau- 
tions should be taken to procure the 
maximum signal. The cable should have 
as short a run as possible from the re¬ 
ceiver to the antenna. It should prefer¬ 
ably be attached to a 76-ohni receiver 
input. Since a straight dipole has ap¬ 
proximately 73 ohms resistance at its 
center, this type of antenna is prefer¬ 
able to the folded dipole. 

Investigation has disclosed that even 
co-axial cable is not altogether free 
from standing waves. Reception can be 
improved by cutting off. sections until 
maximum gain is secured. 

These typical cases and the preceding 
discussion will, it is hoped, explode the 
popular myth that co-axial cable is su- 

FEBRUARY. 1949 


perior to open line in every case. Far 
too little has been written about the 
differences between the two and many 
radiomen, if asked which is the better, 
would automatically reply, **Co-axial 
cable, of course.” It must be empha¬ 
sized that—for television reception, at 
least—the important advantage of co¬ 
axial cable is its shielding, which pre¬ 
vents it from*picking up noise. Where 
the signal strength is low, twin-lead is 
preferable because of its lower losses. 

Orienting the ontenna 

Improper orientation will affect the 
balance between conductors of either 
co-axial cable or twin-lead. Either type 
of transmission line becomes unbal¬ 
anced if the signal wave front does not 
induce voltages of equal amplitude and 
opposite polarity at each end of the 
antenna. 

Fig. 1 shows an antenna properly 
oriented with its end equidistant from 
the transmitting antenna. In Fig. 2, 
the antenna is improperly oriented, and 
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the arriving signal strikes end 1 almost 
a quarter-wavelength sooner than it 
does end 2. This causes a phase dis¬ 
placement at each end of the antenna, 
and all along the line to the receiver. 
The antenna will not only furnish a 
weaker signal because of improper 
orientation, but will also be inefficient 
because of the phase displacement. 

To check orientation, reverse the 
transmission-line leads at the antenna 
or at the receiver. If this dims or 


brightens picture, the antenna is not 
correctly oriented. 

Reposition the antenna, checking for 
a picture difference by reversing the 
leads at each new orientation. When 
the antenna is correctly oriented, there 
will be no difference in the picture gain 
when the transmission line is reversed. 

There are some localities between two 
metropolitan areas where television 
stations from both can be received. 
Usually, however, such a locality is a 
fringe area for one group of stations, 
and some provision must be made to 
increase signal strengrth. 

Many set owners use a booster to 
bring in the weaker stations* while 
others use reflectors and directors in 
conjunction with a rotary beam. An¬ 
other method consists of separate an¬ 
tenna systems, each oriented for one 
transmitting center. 

If a number of stations are available, 
the problem of antenna tuning becomes 
a little more complex, since maximum 
gain is achieved for one channel only. 
Adjacent channels are aided, but not 
to the extent they would be if individ¬ 
ually tuned. In such instances several 
stubs can be used, one for each station. 
The proper stub length is found as out¬ 
lined in the first (January) article, 
then alligator clips are soldered to the 
end which goes to the receiver. Several 
lengths can be made up, one for each 
station. The stubs often eliminate the 
need for a booster—and are much easier 
to install and use. 

Because of their low frequencies, 
channels 2 to 4 suffer less from stand¬ 
ing waves, and stub tuning does not al¬ 
ways give the pronounced results ob¬ 
tained on the higher channels. For the 
same reason, however, the gain is 
greater and the signal suffers less a^ 
tenuation from distributed capaci¬ 
tances, skin effect, and other high- 
frequency loss factors. Thus, there is 
no need for stub tuning on channels 2 
to 4. 

There are other factors which influ¬ 
ence signal strength to an even greater 
degree. One of these is based on the 
fact that television propagation theory 
to date has been incomplete; there ac¬ 
tually is no free-space radiation at lev¬ 
els commonly used for television anten¬ 
nas. An explanation of this, with de¬ 
tailed procedures for taking advantage 
• of it, will be discussed next. 



Th«M photos of toUviiion soroon show typical results of an incorrectly oriented antenna. 
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Television Sweep Circuits 


Part II — Blocking^tuhe oseiUatars 
By ALLAN LYTEL* 


S WEEP voM&ges in a television 
receiver are derived from the 
charging curve of a capacitor. 
This charging voltage starts out 
at zero and increases to the applied d.c. 
voltage. Some discharge device is then 
used to allow the charge to leak off, and 
the process is repeated. A linear por¬ 
tion of the charging curve becomes the 
sweep voltage. 
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This “switch" across the charging 
condenser may be either a multivibra¬ 
tor or a blocking-tube oscillator. Both 
have the same function; they discharge 
the capacitor at the proper times as de¬ 
termined by the sync pulses. When the 
sync fails to keep the sweep in step, the 
picture moves. 
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This circuit has no applied bias; 
hence when plate voltage is applied, 
plate current will How. The transformer 
terminals are so connected that increas¬ 
ing plate current through the primary 
causes the grid to become positive due 
to the transformer action. A more posi¬ 
tive grid means a still greater plate 
current flow, which drives the grid still 
further positive. This action continues 
until plate current reaches saturation. 

The plate current then stops chang¬ 
ing, and the transformer’s magnetic 
field starts to collapse. Because the or¬ 
iginal expanding magnetic field caused 
the grid to become positive, the con¬ 
tracting field makes it go negative. 

When the grid was positive, grid 
GRIOVOLrACC WITHOUT SYNC 



current (attracted from the cathode) 
flowed down through R2, making the 
right-hand plate of Cl negative, draw¬ 
ing electrons to it from the left plate, 
and charging it. Now that the grid 
is negative due to the magnetically 
coupled current, there is no longer 
any grid current; and Cl discharges 
through R2, driving the grid further 
negative. 


Feedback from plate to grid is needed 
with the blocking-tube oscillator, as 
with any conventional oscillator. An 
iron-core step-up transformer fs used. 

Fig. 1 shows a blocking-tube oscilla¬ 
tor. B-voltage is applied to the plate 
through protective resistor Rl. A grid- 
leak C1-R2 develops bias. A trans¬ 
former provides the usual 180-degree 
phase reversal. 

• Temple XJniveraity Technical Institute. Phila* 
delphia. Pa. 


The time interval between t3 and t4, 
and therefore the frequency of oscilla¬ 
tion, is determined by the period re¬ 
quired for the capacitor to discharge as 
well as by the voltage to which it had 
time to charge in the first place. These 
charging and discharging times are 
functions of the time constants of R2 
and Cl. The time in seconds, which is 
the product of R in ohms and C in 
farads, can be directly translated into 
frequency; a time of 1/1,000 second, for 
instance, would allow a maximum of 
1,000 operations or cycles per second. 

Since the oscillator will not be useful 
unless the frequency is exactly correct, 
a method of locking it in with the video 
signal is necessary. Fig. 3 is a typical 
horizontal oscillator circuit. A sync 
voltage is applied through a 200-/i/if 
capacitor across Rl. The tube is cut off 
until the charge of the grid capacitor 
leaks off across the grid resister. If 
positive sync pulses are applied just 
before the tube would naturally con¬ 
duct, the oscillator frequency will be in 
step with the sync pulses. 

The output sweep voltage is taken 
from across the .001-jLtf capacitor from 
plate to ground. While the plate is cut 
off, this capacitor is charged by the 
B-voltage through R3. The setting of 
the slider on R3 controls the time the 
condenser takes to charge, and conse¬ 
quently the width of the sweep. 

One other adjustment is needed: a 
method of changing the grrid time con¬ 
stant and the oscillator frequency. The 
grid leak is made variable (R2) to con¬ 
trol the natural frequency of the oscil¬ 
lator. This hold control is set so that 
frequency is approximately correct; 
then the sync pulses assume control. 
Fig. 4 shows the effect of the sync. 

Fig. 5 is the horizontal oscillator of 
the RCA TRK-90 receiver. The circuit 
of VI is similar to other such circuits 
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The combined negative voltages 
caused by the discharge of Cl and the 
collapse of the magnetic field are great 
enough to cut off the tube. There is no 
current flow through the tube while Cl 
is discharging. Fig. 2 shows this period 
of time between t3 and t4. At time t4, 
the capacitor has discharged and bias 
has decreased to a point at which the 
tube again conducts and the cycle re¬ 
peats itself as before. 
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we have seen, except for the output. 
The grids of the 6N7 are tied together. 
VI is the oscillator and V2 is the dis¬ 
charge tube. 

The discharge triode conducts and is 
cut off in step with the oscillator. V2 
discharges the .001-/if capacitor when 
it conducts. Width and hold controls 
have the same function as with the 
single tube. V2 feeds the 6L6, which is 
the horizontal output tube. 
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High-Frequency FM Relay System 


By I. QUEEN 


The new FTL-ll-A high-fidelity FM unit is designed to re¬ 
place conventional cables between studio and transmitter 
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T he high frequencies near 1,000 
me have been widely explored and 
developed during and since the 
war. These frequencies are now 
used by various services and are ready 
for still wider occupancy. Experimen¬ 
tal color TV is assigned to the range 
480-920 me. Channels between 920 and 
960 me are available for police fac¬ 
simile, control services, broadcast stu- 
dio-to-transmitter links (STL), and ex¬ 
perimental purposes. 

These high frequencies are ideal for 
STL and similar purposes. A broad 
band is available, and there is no in¬ 
terference from other signals beyond 
the line-of-sight limit, usually about 30 
miles. A compact antenna system, de¬ 


signed for razor-sharp directivity, re¬ 
duces the power necessary and pre¬ 
serves secrecy of communication. 

The Federal Telecommunications 
Laboratories have developed the FTL- 
ll-A, a high-quality, frequency-modu¬ 
lated studio-to-transmitter link oper¬ 
ating between 920 and 960 me. This 
range includes the 940-952 me. band as¬ 
signed for STL by the FCC. The equip¬ 
ment consists of a transmitter, a re¬ 
ceiver, and antenna systems. 

The equipment provides center-fre¬ 
quency stability within .01% of the 
assigned value, a.f. response within 0.6 
db from 60 to 16,000 cycles, and noise 
level 66 db below full modulation. 

The FTL-ll-A has given reliable 


service while undergoing extensive 
tests over the 30-mile path between 
Nutley and Telegraph Hill, N. J. Easily 
installed and maintained, the units 
mount in standard 19-inch relay racks. 
The front panels are hinged for acces¬ 
sibility. 

The tronsmlH^r clrcvifr 

The transmitter (Fig. 1) includes a 
Klystron oscillator, modulator unit, and 
center-frequency stabilization circuits 
(CFS). Provision is included for mea¬ 
suring power and frequency as well as 
currents and voltages in the various 
circuits. 

A program input level of -|-10 dbm 
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Rg. l-e—Metering circMit of the frequency modulated transmitter. Switch positions are: 


Rg. I—Diagram of the tronimitter. The fre¬ 
quency of the Klystron oscillator is controlled 
by varying the voltage on Hs reflector. Pig. 
I.o—This simple circuit cancels hum in the a.f. 
channel. Pig. l-b—Voltage developed by the 
a.f.e. discriminator is applied to this circuit to 
control the voltage of the Klystron reflector. 


1— power output 

2— output frequency 
Klystron beam voltage 

4^Klystron beam current 

5— filament voltage (d.c.) 

6— Klystron reflector voltage 

7— 1st a.f. amp. cathode current 

8— 2nd a.f. amp. cathode current 

9— 3rd a.f. amp. cathode current 

10— oscillator grid current 

11— oscillator plate current 


12— doubler grid current 

13— doubler plate current 

14— CFS crystal current 

15— CFS l.f. omp. plate voltage 

16— 1st l.f. amp. plate current 

17— 2nd l.f. amp. plate current 
IS—3rd l.f. amp. plate current 

19— modulator plate voltage 

20— discriminator voltage 

21— discriminator voltage 
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(decibels referred to 1 milliwatt in 600 
ohms) is required at the modulator. 
This can be measured on the db meter. 
The input transformer can match 
either 150 or 600 ohms. The pre¬ 
emphasis network (dotted lines) may 
be removed by disconnecting the .0001- 
/txf condenser. 


The modulator has three stages of 
amplification provided by two 6SN7*s. 
The a.f. signal is fed to the first stage 
through T103^ an a.f. transformer flat 
within ± 1 db from 30-20,000 cycles. 
This transformer matches a 600-ohm 
line to 6SN7 grid. Cathode resistors 
are left unbypassed for degeneration. 



The raclc^mounfed receiver ond power supply. 


In addition, the last plate is connected 
back to the first grid through a 0.82- 
meg resistor for over-all negative feed¬ 
back. Hum is greatly reduced by re¬ 
turning the first grid to a source of 
hum-bucking voltage instead of to 
ground or cathode (see Fig. 1-a). Total 
amplification is low, but distortion is 
held to 0.6%. The 
modulator output 
is about 20 volts. 

The oscillator is 
a reflex Klystron 
continuously tuna¬ 
ble over ^6 me by 
a cavity control. 
The Klystron fre¬ 
quency is modu¬ 
lated by coupling 
the modulator out¬ 
put to the reflector 
(repeller) grid. 
Variations in re¬ 
flector voltage 
cause correspond¬ 
ing frequency 
changes which pro¬ 
duce FM. 

The Klystron requires two high- 
voltage supplies. The beam supply is 
1,000 volts at 100 ma. The reflector re¬ 
quires a negative voltage of between 
900-1,500 volts at no current. Each volt¬ 
age is taken from a voltage-doubler 
using two 5R4-GY'3, Provision is avail¬ 
able for automatically turning on the 
reflector voltage before the beam. For 
safety, these high voltages are shorted 
to ground through an interlocking ar¬ 
rangement, as shown, when the unit is 
to be serviced. 

The Klystron supplies about 3 watts 
of r.f. Power is transmitted from its 
coupling loop through a blocking ar¬ 
rangement to a stub tuner and then to 
a 60-ohm coupling “tee," There are four 
outlets. One connects to a cayity (res¬ 
onated at 950 me) with a crystal for 
frequency measurement. Another crys¬ 
tal rectifies part of the output for pow¬ 
er measurement. The connector is for 
r.f. power output. The fourth outlet is 
connected to a co-axial line terminated 
by TlOl and a crystal. 

The center frequency is stabilized by 
a CFS (center-frequency stabilizing) 
exciter, a CFS i.f. amplifier, and a dis¬ 
criminator. The exciter utilizes two 
6AK5's: the first as crystal oscillator 
and doubler, the second as a doubler. 
For a 950-mc carrier, the crystal fre¬ 
quency may be 38.333 me. The exciter 
output becomes 153.332 me. The sixth 
harmonic of the output is 920 me, which 
is combined with the 950-mc output 
from the Klystron to produce a beat of 
30 me. TlOl matches the exciter out¬ 
put impedance to that of the crystal 
mixer. The beat frequency appears 
across T102, which is tuned to 30 me, 
L105 is tuned above and LI06 below 
30 me to produce an amplifier band 
width of 3 me. 

The radio-frequency choke, L109, is 
a Sickles No. 12734 (self-resonant to 
30 me). The others are wound with 
G-E Formex wire on forms with ad¬ 
justable powdered-iron cores. LI 03 has 



The FM transmitter develops 3 watts output in the 940<952-mc band. 


13 turns of No. 28 wire; L104 has 7 
turns of No. 24; L105 and L106 have 19 
turns of No. 28; and LI07 and L108 
have 12 turns of No. 28. LI03 through 
L106 are on ^A-inch forms, and LI 07 
and L108 are on %-inch forms. TlOl 
and T102 are wound on %-inch forms. 
The primary of TlOl has 4% turns of 
No. 22 tinned bare wire spaced to 1 
inch, and the secondary has 1% turns 
of No, 24 Formex close-wound. The 
primary of T102 has 1% turns of No. 
28 Formex close-wound, and the sec¬ 
ondary has 25 turns No. 28 close- 
wound. 

When the Klystron frequency is ex¬ 
actly 960 me, the i.f. is 30 me. The 
balanced crystal discriminator is ad¬ 
justed to give no output under this con¬ 
dition. If the center frequency drifts 
higher or lower, a d.c. voltage appears. 
The polarity depends upon the direction 
of drift. This d.c, is impressed as grid 
bias on a 6SH7 (Fig. 1-b). Its plate 
current controls the reflector voltage 
and therefore corrects the Klystron fre¬ 
quency. With this arrangement, the 
mid-frequency is maintained within 
.01% of the assigned value. 

The metering circuit (Fig.. 1-c) can 
be switched to any part of the circuit 
to check performance. Points indicated 
by circled numbers on the main dia¬ 
gram connect to numbered terminals 
on the meter switch. An abnormal read¬ 
ing indicates failure or deterioration 
of -tubes or parts. This is an important 
indication where interruption to service 
must be held to a minimum. 

The receiver circuit 

Fig. 2 is the receiver schematic. The 
local oscillator uses the same type of 
reflex Klystron as the transmitter, but 
lower voltages are applied. An a.f.c. 
circuit corrects the oscillator frequency 
for maximum i.f, signal. As jn the 
transmitter, it is done by a 6SH7 con¬ 
trol tube which governs the reflector 
voltage. Various circuits in the receiver 
are checked by meter switches (301- 



Two onfennos are u^ed with the equipment. 
RADIO-ELECTRONICS for 












llriiiNicastiRii anil CaMHinnlcatlana 


31 


AFC bISCRIU 



Fig. 2^Tha 30-mc wida-bond t.f. omplifiar and difcriminotor hava mony applkofiont. 


302). S301 measures: 1—filament volt¬ 
age <d.c), 2—plate supply voltage, 3— 
Klystron current, 4—reflector voltage, 
6—bias on the first 6AK5 i.f. amplifier, 
6—^bias on the squelch tube, 7—^first 
limiter grid current, 8—second limiter 
grid current, 9-10—a.f.c. discriminator 
output. When S301 is in position 11, the 
meter is connected to the arms of S302 
for measuring currents in the plate 
circuits of the i.f. and a.f. amplifiers 
and in the limiters. The circled num¬ 
bers on this diagram indicate connec¬ 
tions to similarly numbered contacts 
on S302. 

Tube filaments are operated from a 
d.c. supply as in the transmitter to as¬ 
sure low hum and noise levels. 

The incoming signal passes through 
a cavity resonant at 950 me, which acts 
as a preselector and reduces image and 
spurious signals. A signal image gain 
of 80 db is obtained. A stub tuner 
matches the cavity to the crystal mixer. 

The Klystron is tuned 30 me from 
the incoming signal. The i.f. beat is de¬ 
livered to the amplifier by a n-network 
which matches the mixer to the grid 
circuit. It is composed of a small vari¬ 
able condenser, coil L302, and a fixed 
condenser. The amplifier uses six 6AK6 
stagger-tuned stages, giving a band 
width of 2.5 me. Two 6AK5 limiters fol¬ 


low. To reduce hum, decoupling filters 
are connected in the limiter plate cir¬ 
cuits. 

The first limiter feeds a crystal a.f.c. 
discriminator as well as the second 
limiter. Coil L310 feeds the second lim¬ 
iter and is also the primary of the 
a.f.c. discriminator. The secondary is 
L311 with a “center-tapped” capaci¬ 
tance and resistance load connected 
across it. The crystal output is in series 
with the grid bias of the 6SH7 control 
tube. The function of this tube is sim¬ 
ilar to that of the transmitter control 
tube described previously. 

The second limiter tube is coupled 
to a 6AL5 discriminator designed for 
low-distortion audio output. The de¬ 
tected a.f. is amplified in a two-stage 
degenerative 6SN7. The de-emphasis 
network (dotted lines) may be removed 
by shorting the resistor and disconnect¬ 
ing the condenser. 

A squelch tube (a 6AC7) disables the 
receiver if the carrier goes off the air 
or if local trouble interrupts the signal. 
If r.f. signal is present at the sixth i.f. 
grid, current flows to bias the squelch 
tube to cutoff. The relay contacts fall 
back, completing the plate and screen 
supplies to the limiters and turnipg on 
a pilot light. When the incoming r.f. 
is absent or below the predetermined 


level, the squelch tube conducts. 

The output level across T301, +14 
dbm when +10 dbm is fed into the 
transmitter, corresponds to a carrier- 
frequency deviation of ±200 kc. T301 
is designed to couple a 15,000-ohm plate 
to a multiple liner. Its response is ±1 
db from 30 to 12,000 cycles. 

The coupling inductors L302 and 
L303 are Sickles No. 12734’s. All others 
are close-wound with the G-E Formex 
wire on %-inch forms with adjustable 
powdered-iron cores. L301 has 30% 
turns of No. 32; while coils L304 
through L308 have 19 turns, L309 and 
L311 13% turns, and L310 and L312 
17 turns of No. 28 wire. 

The ontenno 

The same type of antenna is used at 
both ends and it consists of a half-wave 
radiator and a reflector mounted in an 
aluminum parabola 6 feet in diameter. 
Horizontal polarization is used. Gain 
in the forward direction is 24 db. The 
antenna is shown in the photograph 
on the preceding page. 
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Courte»y Terma Electric Co. 

G«n«rofor can giv« waves with various shapes. 


Electronics 

in 

Medicine 

By EUGENE J. THOMPSON 

Part V—^The operation of electronic'med¬ 
ical equipment used for treating disease 


I N addition to the electronic methods 
of diagnosing illness described in 
preceding articles, there are elec¬ 
tronic devices and techniques for 
treating disease. These are grouped un¬ 
der a branch of physical therapy called 
electrotherapeutics. 

The basic principle of electrothera¬ 
peutics is that the human body converts 
the energy contained in food into the 
physical, chemical, and electrical forces 
necessary for life. In disease, these vi¬ 
tal processes become deranged. By sub¬ 
jecting the body to various electrical 
impulses, the normal balance can often 
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Rg. I—Th# common oloetrothorapoufle wovtt* 


be restored, allowing the patient to re¬ 
cuperate from the disease with which 
he is afflicted. 

Different types of electric currents 
have various effects on the body; there- 
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P»g. 2—Farodic generator gives sharp pulses. 

fore, in electrotherapeutics, a variety 
of wave shapes or modalities is used. 
Some of these modalities are shown in 
Fig. 1. 

Galvanic current is simply d.c. up to 
76 volts at 1 to 20 ma. It is obtained 
from batteries, d.c. power lines, or— 
most commonly—from a.c. lines, using 
selenium or vacuum-tube rectifiers, /n- 
terrupted or pulsating galvanic im¬ 
pulses are produced by turning galvan¬ 
ic current on and off periodically with 
a manually operated or electronic 
switch or various types of electro¬ 
mechanical interrupters, such as re¬ 
lays. Surging galvanic is d.c. whose 
amplitude is varied periodically by mo- 
tor-driven variable resistors, grid-glow 
tubes, or thyratrons, or by other elec¬ 
trical or mechanical means. 

The farodic modality is similar to the 
pulsating galvanic, except for a slight 
negative dip, a sharp positive peak, and 
a higher frequency (1,000-2,000 cy¬ 
cles). Its amplitude is about 75 volts, 
but th^ current is only slightly over 1 
ma. Faradic impulses are produced by 


farodic generators or coils, sometimes 
called inductoriums (Fig. 2), and by 
vacuum-tube oscillators designed to 
produce the required wave form. 

Slow (galvanic) sinusoidal current 
is a low-frequency modality (6-30 cy- * 
cles) produced by small, variable- 
speed, motor-driven generators, or mo¬ 
tor-driven variable resistors, or grid- 
glow or thyratron tubes. The voltage 
and amperage are the same as the gal¬ 
vanic modality. The low frequency pre¬ 
cludes the usq of standard oscillators. 

In electrotherapeutics, frequencies 
exceeding 60 cycles are called rapid 
alterrmting modalities. The voltage and 
current are the same as in the galvanic 
modality. However, because such im¬ 
pulses are painful if applied to the 
body unmodified, they are customarily 
amplitude - modulated. The resulting 
modality is known as surging or modu¬ 
lated alternating current. It can be pro¬ 
duced without difficulty in a number of 
ways. 

One method utilizes ordinary 60-cy- 



Fig. 3—Sign flashar modulatts 60-eyeU o.e. 
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Fig. 4—Motor-driven flow golvonic gonorotor. 


cle a.c. which is surged by a thermally 
actuated interrupter of the type used 
for sign flashing, in combination with 
two vacuum tubes. A typical circuit is 
shown in Fig. 3. Another device con¬ 
sists of a motor-driven generator, the 
output of which is passed through a 
cam-actuated variable resistor (Fig. 
4). There are also special mo:»r gen¬ 
erators which produce surging alter¬ 
nating current. The same results can 
be achieved electronically with oscil¬ 
lators. 

Static waves, generated by rotating 
friction machines, have an output of 
many thousand volts and a current of 
less than 1 ma. Although of proven 
benefit in certain conditions, they have 
fallen into disuse because the apparatus 
is too cumbersome. Newer, more ef¬ 
ficient equipment is available brday. 

Fig. 5 is a schematic diagram of an 
instrument known as the Scope-Multi¬ 
sine Generator, which produces all the 
modalities described (except static 
waves) and several additional modifi¬ 
cations of these electronically. There 
are 14 modalities in all. 

The faradic current is generated by 
the 6B4 oscillator circuit, which elim¬ 
inates the irregularities often encoun¬ 
tered in the output from faradic coils. 
The frequency is controlled by the re¬ 
sistance-selector switch in the grid cir¬ 
cuit. 

The various modalities are pulsated 
and surged by the 117L7 circuit. The 
active and inactive periods of surge and 
sine are regulated separately by the 
two 6-megohm rheostats in the relay 
circuit. 

The output of the instrument is con¬ 
trolled by the 10,000-ohm potentiometer 
just before the meter rectifier. The in¬ 
strument has an additional advantage 
in that it has a small built-in oscillo¬ 
scope which permits the operator to sw 
the wave form. This is not shown in 
the schematic. 

Electrotherapeutic currents are ap¬ 
plied to the body by special electrodes 
specifically designed for the modality 
being used, the particular application 
of that modality, and the area of the 
body being treated. 

One major consideration in electro¬ 
therapeutics is the problem of skin re¬ 
sistance. This is most important in the 
application of the galvanic modality 
because the body produces a polariza¬ 
tion current opposite in phase to the 
applied galvanic stimulus. The net ef¬ 
fect is a high skin resistance to this 
type of current. Low-frequency cur¬ 
rents, on the other hand, cause only 
slight polarization currents; high-fre¬ 
quency and static waves cause none. 
The skin resistance to these modalities 
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in iontophoresis. Certain drugs are at¬ 
tracted to one electrode and repelled 
from the other. A large dispersing elec¬ 
trode and a painted applying electrode 
are used. The polarity of each depends 
on the particular drug. The current 
strength varies, but averages 6-10 ma. 
Fig. 6 is a schematic of a simple instru¬ 
ment suitable for electrolysis, epilation, 
and iontophoresis. 




ranges from moderate to almost nothing. 

In effect, the skin acts like an electro¬ 
lytic capacitor with a galvanic break¬ 
down level slightly above 50 volts, and 
(like ordinary capacitors) it passes al¬ 
ternating currents with little opposi¬ 
tion. Because of this, when dealing with 
low-voltage therapeutic currents, every 
possible attempt is made to keep the 
skin resistance at a minimum by warm¬ 


Fig. 5-^cep« Multiiin* G^ntrofor producti 14 kindi of modolifioi. Tho grid copocUor of fho 
4M faradic oicillofor Is dotormlnod by fho optrafing froquoncy and transformor inducfanco. 


ing and moistening the skin and by 
using wet electrodes and salt electrode 
jellies. For high voltages and higher- 
frequency currents, plain metal elec¬ 
trodes are adequate. 

In view of the diversity of electro- 
therapeutic currents, it is not surpris¬ 
ing that they should have different 
effects on the body. The galvanic mod¬ 
ality has a purely chemical effect; static 
waves have an electrokinetic effect. The 
other currents exert varying degrees of 
chemical and electrokinetic effects. 

Galvanic currents are used for treat¬ 
ing certain types of painful inflamma¬ 
tions, and for electrolysis, epilation, 
and iontophoresis. In the first case the 
electrodes are applied to the painful 
area or the patient sits in a tub of wa¬ 
ter and rests his body on the electrodes. 
The current is about 0.6-1 ma per 
square inch of electrode surface. The 
benefits obtained are due to increased 
circulation through the treated part. 

Electrolysis means electrical destruc¬ 
tion of tissues. It is used for removing 
warts and other small growths from 
the skin. Epilation is a form of electro¬ 
lysis for removing superfluous hair. 
The patient rests his hand on a large 
dispersing electrode connected to the 
positive pole of the d.c. outlet. A small 
needle attached to the negative pole is 
inserted into the growth or hair shaft, 
and a current of 0.6-1 ma is applied 
briefly. 

Certain valuable drugs are best in¬ 
troduced into the body through the 
skin. The technique for doing this is 
known as ion transfer or iontophoresis. 
In a solution of ions (positively and 
negatively charged particles), positive 
particles migrate to the negative elec¬ 
trode and negative particles go to the 
positive electrode. This principle is used 


Low-frequency, faradic, and rapid 
alternating currents are used to stim- 
late injured muscles and muscles whose 
nerves are recovering from disease or 
injury. The currents do not have any 
curative powers. Their purpose is to 
prevent muscle wastages from inactiv¬ 
ity. 


Fig. 6—SImpU 1n(trumtnt for lontophoresis. 

One of the most important applica¬ 
tions of such currents is the stimulation 
of muscles whose nerves have been af¬ 
flicted by infantile paralysis. Electr^ 
therapeutics has prevented many polio 
sufferers from becoming deformed and 
helpless cripples. A device has been 
developed recently which electronically 
stimulates the respiratory muscles, re¬ 
placing the iron lung in some cases. 

Electrotherapists must have a knowl¬ 
edge of the surface anatomy of the 
body because only over certain skin 
areas, called motor points, will the ap¬ 
plication of electronic impulses produce 
the desired muscle response. Also, the 
particular type of current to be used 
is a highly technical medical problem. 

Electrotherapeutic currents are used 
in the treatment of certain mental dis¬ 
eases. The technique is known as elec- 
trie shock therapy. The general prin¬ 
ciple is that an alternating current of 
80-120 volts is applied to the side of 
the patient’s head for a very brief time 
(0.2 second). This produces convul- 
sions. After a series of such treatments, 
the mental symptoms sometimes clear 
up. 
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Audio Console Controls Sound 



A prcamplificr>miscr permits the record' 
■st> PA operator^ or remote^broaflcasting 
engineer to control and monitor programs 


By RICHARD H. DORF 


y ou may not own a broadcasting: 
station, but if you have a collec¬ 
tion of audio equipment—AM and 
FM tuners, phonograph assem¬ 
blies, and microphones—your needs are 
very much like those of a typical radio 
or recording studio. You need some way 
to control and co-ordinate your equip¬ 
ment, some way to group the pieces to¬ 
gether and operate them as a single 
flexible system. You may want to hear 
a record or a radio program or use your 
microphones in quick succession or use 
two of these items at a time. 

. The audio control console described 
in this article acts as a clearinghouse 
for all your audio components. The turn 
of a knob or the movement of a switch 
channels any or all of four sound 
sources either into the loudspeaker or 
to a recording amplifier or to both at 
the same time. In a more expanded 
form a console such as this is the nerve 
center in every broadcast studio, the 
device responsible for the flexibility 
which allows you to hear the musical 
backgrounds behind speakers or any of 
the innumerable common effects. 

The console is easy and inexpensive 
to build, and its appearance is good 


enough to satisfy even the feminine 
members of the household. Its use re¬ 
quires some revamping of most of your 
sound sources, but the modifications 
will pay off in convenience. There will 
be no more plugging and unplugging 
components every time you want to use 
them, no more limitations on the length 
of cables, no more hum pickup or high- 
frequency losses from long lines. 

How to convert 

The revamping consists mainly of 
converting all your devices to 500 ohms 
output. Most mikes (except crystals, 
which cannot be used) are available 
with 500-ohm output at no extra cost. 
If you already have high-impedance 
dynamics or ribbons, the manufacturer 
will install a.new transformer for a 
very small charge. High-impedance, 
high-level devices like tuners can be 
converted to 500 ohms without using a 
transformer, as explained later. Be¬ 
cause each input has high gain, resis¬ 
tive losses caused by the impedance 
change are made up in the console. 

Examination of the circuit diagram 
(Fig. 1) shows that the console is very 
simple. Four 500-ohm T-pads are used 


as mixers. The step-type pads sold for 
broadcast use are rather expensive, so 
wire-wound controls were used. Several 
makes of these are on the market, but 
the only ones found noiseless enough to 
work at low level are the IRC J-977's. 

The pads are connected so that input 
and output impedances of the mixer are 
about 500 ohms. If more or less than 
four inputs are wanted, the same con¬ 
nections are used, but the value of the 
300-ohm build-out resistors is changed. 
Some impedance value other than 500 
ohms can be used, should there be any 
reason for it. If Z is the impedance of 
each input and N the number of inputs, 
then the value of each build-out resistor 

(N + 1) 

The output of the mixer goes through 
a high-fldelity line-to-grid transformer 
to the 6SP5 grid. A UTC A-10 was 
used in the console because it is small 
and relatively inexpensive. 

The 100,000-ohm master gain control 
at the first grid of the 6F8-G (a 6SN7- 
GT works just as well) controls the 
over-all level. 

The volume control at the 6J5 grid is 
mounted on the chassis and is screw- 
driver-adjusted. It fixes the maximum 
gain of the console for whatever de¬ 
vices are used. The advantage is that 
only the necessary minimum of hum- 
and noise-producing gain is present. 

The plate-to-line transformer is an¬ 
other miniature high-fidelity unit, a 
UTC A-26. The A-26 is actually made 
for push-pull, low-level outputs and 
was used only because it was on hand. 
The UTC A-24 (or any other similar 
high-fidelity unit) made for a single 
plate can be used, but the value of the 
primary shunt resistor will have to be 
changed. These high-quality transform¬ 
ers (input and output) help to give an 
over-all frequency response flat to 
within approximately ± 1 db from 30 
to 15,000 cycles. 

The decibel meter is permanently 
connected across the transformer sec¬ 
ondary, as is the monitor jack. The line 
jack is connected through the output 
switch, which substitutes a 500-ohm 
dummy-load resistor when the line jack 
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is switched out. A second set of contacts 
on the output switch lights a pilot lamp 
on the front panel to indicate that audio 
is being fed out. There is also a recep¬ 
tacle for the plug on a cable leading to 
an external pilot lamp. This is useful* 
in recording; it is actually an **on-the- 
air” cue. The line jack feeds the re¬ 
cording amplifier and when the output 
switch is pushed down (a lever-type 
switch is used), the external light, 
which has been placed where the player 
or speaker can see it, lights. 

As a help in locating trouble and for 
preventive maintenance, the meter 
switch transfers the live contact of the 
meter jack to any of the four cathodes, 
keeping the other cathode resistors 
grounded. A rotary tap switch with a 
wafer which shorts all unused contacts 
is used. After the console is built, plug 
a milliammeter in the jack and make a 
note of the reading for each tube. In 
the future, any substantial change in 
the reading will indicate trouble. 

A standard sloping-panel steel cabi¬ 
net 14 X 8 X 8 inches was used for the 
housing, into which a 13 x 7 x 2-inch 
chassis just fits. 

Construction 

Begin by fastening the chassis to the 
lower (vertical) portion of the front 
panel, being careful to fit the two so 
that the assembly will slide easily into 
the cabinet. A pair of screws and nuts 
through chassis and panel will do the 
fastening job nicely and the attenuator 
shanks will make it indestructible. 
Now make holes through the two for 
the input attenuators. Be sure to cen¬ 
ter these vertically because the pads 
are none too small for the space. 

On the chassis, the tubes and trans¬ 
formers are mounted in a line, with 
the 6P8-G in the center, far enough 
back to clear the meter. In the chassis 
photo, the components are in logical 
order from right to left, beginning wjth 
the input transformer. 

All connectors are mounted on the 
rear chassis apron. A 2-inch-high slit 
along the rear wall of the cabinet 
makes the rear chassis apron readily 
accessible. Prom right to left in the 
photo are the four input connectors, 
the power connector (a 4-prong male), 
the socket for the external pilot-lamp 
connection, line and monitor jacks. 

Under the chassis there is no crowd¬ 
ing. Mount components where conven¬ 
ient. Shield all leads up to the input 
transformer primary. 

An external power supply furnishing 
filament voltage (6.3 volts) and about 
250 volts B is necessary. The writer 
uses a single supply for the console 
and a recording amplifier. The cable 
from the supply should terminate in a 
four-pin female plug fo avoid shock. 
Don*t tise a tube socket on the console 
and a male plug on the power cable. 

Connections 

Any microphone (or other device) 
which has a 600-ohm output impedance 
can, of course, be connected to any in¬ 
put. Tuners having high-impedance 
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outputs can be connected as shown in 
Fig. 2-a. The potentiometer should be 
adjusted for the recommended tuner 
load impedance. The level across the 
500-ohm resistor will usually be about 
the same as that of a microphone. Ex¬ 
actly the same scheme can be used with 
the output of the preamplifiers gener¬ 
ally used with modern magnetic phono¬ 
graph pickups. It can also be used with 
high-output crystal pickups, but usual¬ 
ly there will not be enough level unless 
the variable resistance is made too 
small to allow good bass response. The 
scheme shown on page 89 of the Oc¬ 
tober issue of Radio-Electronics is a 
better one. 

The console can also be fed from the 
loudspeaker voice-coil terminals of any 
receiver or amplifier. Pig. 2-b shows 
how this is done. The impedance of the 
speaker line is not important The 
speaker can be left connected, or it can 
be replaced with a dummy load. Adjust 
the variable resistance until enough 
level is being fed to the console. 

Any monitor amplifier having a high- 
impedance input can be connected to 
the monitor jack, the length of the line 
between it and the console being un¬ 
important. Effectively, this is a low- 
impedance line bridged by the ampli¬ 
fier grid. 

At least one amplifier with a 500- 
ohm input must be connected to the line 
jack when audio is switched to it be¬ 
cause the output transformer must al¬ 
ways be terminated in 500 ohms. The 
amplifier need not use a transformer, 
however. Simply connect a 500-ohm re¬ 
sistor across the high-impedance input, 
in parallel with the line from the con¬ 
sole. If additional amplifiers are to be 
fed by the console, just parallel their 


inputs. But all except one should have 
high-impedance inputs so that only 
about 500 ohms is across the console. 

No equalizers should be placed in the 
console. One of the console's advantages 
is that each external amplifier or sound 



source can be equalized for its par¬ 
ticular job without affecting the others. 

MATERIALS FOR CONSOLE 
R*sistort: 5—300, 1—750, 2—1,000. 1—1.500. 1-15.- 
000, 4—100,000. 1—270,000 ohms, Vi watt; 1-600. 
1—33,000 ohms, 1 watt; 1—lOO.OOO-ohm potontiomo* 
tor, 1—ISO.OOO^hm, scrowdrivor-adjustod patontiomo 
oter; A —500-ohm. wiro-wound T-attonuators (IRC 
J-777). 

CopacHors: 3—0.1, 1—2 pf, 500 volts, papor; 1—25 
pf. 25 volH, 1—50 pf, 50 volH. 2—15 pf. 450 volts, 
oloctrolytic. 

Hieh-Bdolity tronsfermors: l-Hnput, 500 ohms to 
singlo grid; I—output, low*lovol, push-pull platos 
(or singlo plato—soo toxt) to 500-ohm lino. 

Swltchoo: 1—d.p.d.t., Jovor-typo (Contralab 1458) 
and faco pfato; I—5-pos)t)an. rotary, mofor-insortion 
(Contralab typo G wafor). 

Coooocfors: 4—sirtglo-circuit. chassis-mounting mi- 
crophono connoctors; 1—4-prong, chassis-mounting 
malo plug; I—2-contact, chassis-mounting fomalo 
sackot; 2—slnglo-circuit. non-shorting, 1—singlo-cir- 
cuit, Porting phono Jacks. 

Tubot: 1-5$K, I—5FB-G or 5SN7-GT, 1^5. 
Miscolloooous: I—docibol motor; 1—5.3-volt pilot- 
lamp ossombly; 3—octal tubo sockots; I—sloping- 
panot motal cablnot, 14 i 8 i 8 inchos; I—chassis, 
13 I 7 I 2 inchos; knobs, dial platos, and nocossory 
hardworo. 



Photo shows chassis and panel pulled out of cabinet. Male power connector Is used for safety. 
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Adventure in Equalization 
or Getting Out the Bumps 

Properly designed speaker battles can overcome 
low-trequency deficiencies in the audio amplifier. 

By JAMES R. LANGHAM 


1 I I I I I i r 
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40 ao 160 320 600 IKC 2KC 4KC 6KC 
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Rg. I—^Typical response curve of a crystal cartridge with and without h.f. equalization. 



Rg. 2—Curves show how resonant peak in tone arm is equalized by resonance in loudspeakers. 


T here was a time when I had to 
have everything flat—the tuner, 
the amplifier—the whole business. 
I used to spend a good deal of time 
running response curves to make sure 
things were as close to flat as I could 
get them. I worried about things like 
equalizing the pickups, and used to 
graph curves like Fig. 1. 

The XYL hated the frequency rec¬ 
ord. She said it sounded like an air-raid 
alarm. (This was during the war.) I 
used to sit and listen to the record and 
watch the meter and then change a re¬ 
sistor or a condenser and start it up 
again. I wore out two frequency rec¬ 
ords just playing with pickups. 

“You see,'* I explained masterfully 
and professionally to the XYL, “a crys¬ 
tal pickup is a pressure device. The 
more the element is distorted, the high¬ 
er the output voltage. Our old magnetic 
put out voltage in proportion to the 
number of lines of force it cut per 
unit. . . 

“Skip the double talk,” she urged. 
“Pm not a physicist; I'm just a house¬ 
hold drudge married to a radio dope.'' 

“Well, then, it's like this,” I said. 
“The faster you wiggle the needle in a 
magnetic pickup, the louder the stuff 
gets. With a crystal it works the other 
way. The harder you twist it, the louder 
comes the Beethoven.'* 

“Who's twisting it?" 

“The little grooves in the record wig¬ 
gle the needle. The needle wiggles one 
end of the crystal and the other end is 
tied down. Catch on?” 

“Okay. Now what?” 

“Just this. Most records are cut with 
a combination characteristic. That 
means the wiggles in the grooves are 
the same width up to a point and then 
they get narrower and narrower the 
rest of the way up." 

“Why?” 

“They cut them with a magnetic cut¬ 
ter. It wants to put out a constant ve¬ 
locity all the way. They don't let it be¬ 
cause then the low notes would be so 
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wide the grooves would run into each 
other and they’d have to put less music 
on a disc. So they stop it at some cross- 
over frequency and make it keep to that 
same width from there on down.^” 

“Smart, aren't they?" 

“Yeah. They can accommodate both 
magnetic and crystal pickups that way. 
But the magnetics lose 6 db per octave 
from the crossover on down, and the 
crystals lose 6 db per octave from the 
crossover up. The different manufac¬ 
turers have different crossovers, but 
600 cycles is a pretty fair average.^ " 

“So all you have to do is boost our 
highs from 600 cycles up? Then how 
come all the fuss? You've been driving 
me nuts with that record." 

“Well, there's a little matter of arm 
resonance, too. There’s a bump around 
80 cycles that I’m trying to get out." 

She looked at me hard. “Last week 
you were worried about a dip around 
80 cycles. Now it’s a bump. What’s the 
deal?" 

“That was on the speaker. The way 
our baffle is cut, we lose a bit there 
and ..." I had caught the idea. 
“Say . . ." 

Two wrongs moke a right 

I got busy with the iron then and 
took out the resonant tank I had been 
fooling with and dipped the meter onto 
the voice coil instead of the preamp. I 
started the record again, and the XYL 
groaned. Plotted up, it wasn't too bad. 
The bump didn't go beyond 2 db (Fig. 
2). I left it at that. 

It taught me a lesson: instead of hav¬ 
ing everything flat, just worry about 
the over-all response. It's often easier 
to equalize in one place than in another, 
and often faults will tend to compen¬ 
sate each other. 

That same idea helped again later in 
a slightly different way. I wanted to get 
one of those nice expensive speakers, 
you know, with the high-frequency horn 
inside the 16-inch cone. Money was the 
only problem. 

The best available as surplus was a 
bunch of smaller speakers. Pawing 
through them, I found two of those 
small accordion-edge jobs. They are 
awfully nice. 

Neither handled a lot of power with¬ 
out distortion, but stacking two of them 
up in series gave the power I wanted 
and the impedance was better for my 
transformer. Plus that, the response 
was a lot smoother for two than either 
one by itself. Their resonant frequen¬ 
cies averaged 72 cycles, and there was 
a noticeable bump there. The speed of 
sound being approximately 1,060 feet 
per second, that makes one wave length 
about 14V6 feet at 72 cycles. 

A baffle will make a dip in the re¬ 
sponse where the distance from the 
front of the cone to the back is a half¬ 
wave length, because the air just push¬ 
es around there and not much sound 
will come out. If we make a baffle so 
that its dip comes just where the 
speaker-cone resonant point gives a 
bump, we balance one off against the 
other. 


I cut a sheet of plywood so that each 
speaker was 3 feet 7% inches in from 
the end and mounted it up against the 
comer of wall and ceiling so only the 
ends would affect the response. That 
way each speaker had a half-wave- 
length from front to back at about 72 
cycles. 

The curve I ran (Fig. 3) is not too 
reliable as it was run with a micro¬ 
phone of doubtful calibration. As far 
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Fig. 4-—Advanced high-cuf tone control. 


as the sound goes, it's just fine. Neither 
my ear nor the XYL's can hear any 
deviations from a flat response from 8 
kc down to about 40 cycles. That means 
the curve is close to right, and there 
isn't more than about 3- or 4-db varia¬ 
tion. 

The speakers weren't up there longer 
than a day before the XYL had put 
little round circles of black paper 


against the grill cloth. Later, my 
brother-in-law, a man of considerable 
imagination and talent, cut from paper 
the eyebrows, nose, etc., which he stuck 
up. The two circles, which appear even 
smaller because of the big baffle, actual¬ 
ly are a pair of loudspeakers, and seem 
to work just as well as they did before 
the trimmings were added. 

Now the XYL is working on me to 
figure out some way of making the 
pupils of the eyes roll up whenever she 
plays Bach. 

1 The big companies—Victor. Columbia, Decca, 
as well as some of the smaller ones—record a 
treble boost into their discs, too. They have done 
this for some time in their l6-inch transscrip- 
tions. but up to now the companies are not fol¬ 
lowing any standard curve. It's nice in a way. 
because then you can crank down your standard 
tone control and eliminate a lot of scratch with¬ 
out losing too much of the* highs. It has its bad 
points, though, because—without a standard—no 
single fixed equalizer can give more than ap¬ 
proximate correction. For practical guys who do 
what they can with what they've got, the answer 
can be all the way from a standard high-cut tone 
control to the more elaborate setup shown in 
Fig. 4. This last gives ideal results for the ex¬ 
perimenter who doesn't nffnd playing with knobs 
and it can be used almost anywhere in the 
circuit. 

The potentiometer adjusts the amount of roll¬ 
off, while the switch selects the point where 
roll-off begins. Without the switch (which can 
be left out if your wants aren't so fancy) the 
circuit is just a standard tone control. 



Note the novel decorations on the special baffle used to overcome resonance in the speokers. 
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A Versatile Audio Oscillator 



It designed 
to be mounted in rack. 


An audio test generator covering the 
of 4 cycles to 60 hilocycles in five 

By HARRY HATFIELD 


range 

bands 


6SJ7 


6SJ7 


5Y3'GT 



(6t 40»f CONOS ARC 450V * OTHERS 600V 
The polarity of each electrolytic copacitor must be observed carefully during construction. 



The bolance adjuster Rl can be teen ot the upper left. Knob It attoched to the long shoft. 


T he audio test generator shown in 
the photographs and the diagram 
was built for versatility. Useful 
for testing amplifiers, speakers, 
and other a.f. equipment, it generates 
both sine and square waves and has 
three separate output channels to sat¬ 
isfy various requirements. 

One gives a high-voltage signal 
(about 50 volts r.m.s.) suitable for 
testing devices with a very high input 
impedance. This output cannot be 
loaded appreciably without affecting 
the calibration and stability of the os¬ 
cillator circuit. 

The second output is a cathode-fol¬ 
lower connection which yields about 5 
volts maximum and can be loaded to 
some extent. It is a direct-coupled am¬ 
plifier stage and is therefore effective 
at the lowest frequencies. There being 
no capacitor, however, between the ter¬ 
minals and the tube’s cathode, the d.c. 
cathode voltage is present in the out¬ 
put. This rules out connection to a grid, 
since it would change the grid’s bias. 

A fair amount of power is available 
at a third output, which has impe¬ 
dances of 500 and 10,000 ohms to match 
high- and low-impedance devices. 

The frequency range is divided into 
five bands and is unusually wide. Cov¬ 
erages are as follows: 1—4-43 cycles; 
2—40-490 cycles; 3—450-4,900 cycles; 
4—3.2-35 kc; 5-6-60 kc. 

The oscillator proper, consisting of 
two 6SJ7’s, is a standard R-C circuit. 
Instead of making the capacitors varia¬ 
ble as is the usual practice, the resist¬ 
ance elements are ganged 1-megohm 
potentiometers, available as a standard 
item. The capacitors are fixed units 
selected by the band switch. They (as 
well as the ganged potentiometers) 
should be matched as closely as pos¬ 
sible. 

A 6SJ7 is used as a direct-coupled 
amplifier especially designed for output 
at the lowest frequencies. A 6V6 ampli¬ 
fier furnishes the high- and low-impe¬ 
dance power output. When SI is closed, 
a 500-ohm resistor shunts the output 
terminals, 

A 6SL7-GT squares the wave form 
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Audio 



pedance Matching 



Part f—Theorp govern" 
ing connection of the 
speaker and amplifier 


I N spite of the fact that a great deal 
has been written about impedance 
matching there is still confusion on 
the subject. The power engineer 
never uses the word, often has only a 
hazy idea about what is meant by it; 
while the communications man, in 
whose field the word was coined, may 
or may not have clearer understanding 
of its meaning. 

An amplifier is a generator of alter¬ 
nating voltage of varying frequency 

*Eiiaineeriiiff and Development Dep't, Allb- 
Chalmere Mfg. Co. 


and amplitude. The voltage of an ordi¬ 
nary 110-volt, 60-cycle power generator 
can also be varied by changing its field 
excitation, and its frequency can be 
changed by varying its speed. Since the 
amplifier and generator are funda¬ 
mentally the same, we can start by 
comparing the methods of rating their 
outputs. 

An ordinary a.c. generator is usually 
rated in volt-amperes and voltage; 
sometimes voltage and current are 
given, but in any case, with two of these 
three quantities given, the third can be 
calculated by Ohm’s law. The three 
values determine a fourth one: the im¬ 
pedance which the load must have to 
draw the rated output. If the generator 
is supposed to deliver 660 volt-amperes 
at 110 volts, for instance, the im¬ 
pedance of the load must be 22 ohms 
(Z-EVP); for rated output it cannot 


he larger or smaller. If it is 44 ohms in¬ 
stead of 22, the generator voltage of 110 
will produce a current of only 2.5 am¬ 
peres, resulting in 275 watts instead of 
550. 

Suppose now that the load has a re¬ 
sistance of 6.6 ohms, which is just one- 
quarter of the optimum value. Since the 
maximum safe current of the generator 
is only 5 amperes, we will have to re¬ 
duce the generator voltage to 27.5 to 
keep the current to 6 amperes. The 27.5 
volts and 5 amperes produce only 137.5 
watts, one-quarter of the maximum 
power the generator can furnish. 

If we wanted to have exactly 550 
watts in a load of 5.5 ohms, the voltage 
and the current required are 55 volts 
and 10 amperes. A power engineer 
would unhesitatingly use a step-down 
transformer with a turns ratio of 2 to 
{Continued on page ^0) 


A VERSATILE OSCILLATOR {Continued from page 38) 


of the oscillator output. S2 switches 
this in and out of the circuit. Square 
waves are available only at the power 
output. The jack in parallel with the 
power-output terminals is mounted on 
the rear of the chassis for convenience 
under certain conditions. 

R1 is a balance adjuster used to 
make the impedances of the two R-C 
tuned circuits approximately equal. To 
set it, watch the oscillator signal on an 
oscilloscope and adjust R1 for the best¬ 
looking sine wave. R1 is located on the 
chassis, since it seldom has to be ad¬ 
justed after the initial setting. 

R2, the feedback control, should be 
set initially to the point where the in¬ 
strument just goes into oscillation at all 
frequencies. However, if R2 is ad¬ 
vanced far enough to insure oscillation 
at the very highest and lowest frequen- 
.cies, there will be too much feedback 
at other frequencies and the wave will 
be distorted. Therefore, when the high¬ 
est and lowest frequencies are used, 
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readjust the feedback with the control 
on the front panel. 

(The feedback control affects not 
only the point of oscillation and the 
wave form, as indicated, but also the 
frequency. If, at any time after initial 
calibration, the control is touched, the 
entire calibration will be destroyed. Un¬ 
less accuracy is unimportant, use of 
the extreme frequencies had better be 
abandoned.— Editor ) 

The oscillator was built on a 17-inch 
chassis with a standard 19-inch rack 
panel. The frequency-control potenti¬ 
ometer used an ordinary 1-100 dial, and 
a calibration chart was made up. Other 
constructors may prefer to use a direct- 
reading dial; a National ACN or simi¬ 
lar one is appropriate. 

Note that several electrolytic capaci¬ 
tors are using for coupling. These are 
necessary to pass the unusually low 
frequencies generated. Be sure to ob¬ 
serve the polarities shown in the dia¬ 
gram, remembering that the curved 


plate of each capacitor symbol repre¬ 
sents the negative or outside contact. 

Any of the standard calibrating 
methods is suitable—use of another ac¬ 
curately marked oscillator or use of an 
oscilloscope and the a.c. line. The entire 
range can be calibrated by the latter 
method as outlined on page 52 of the 
October, 1948, Radio-Electronics. 


MATERIALS FOR OSCILLATOR 

RMfstors: 2—8,200, 1—47,000, 2—100,000, 1—470,000, 
2—510,000 ohms, I—2.2 mtgohms, '/j watt; I—100, 
1-500, 1-540, 1—820, 1-10,000, 1—47,000 ohms, I 
watt; I—1.000. 1—8,500, 3-10,000 ohms, lO watts; 

1— 1,000., 1—4,000., I—5,000-, 1—lO.OO^hm potonfi- 
omotort; I—|.m«gohm dual pofonnomofsr. 
Capoeitors: 2—10, 2—30, 2—300 ppf. mica! 2—.003, 

2— .03, 4—0.1 uf, ^ volts, popor; 1-^.5 pf, popor; 
1—16. 8—40 pf, 450 volts, •kctrolytic. 

Swltdtts: 1—d.p.d.t., 2—s.p.s.t. togglos; I—J»cifc«it, 
5-position rotary. 

Twbos; 3-6SJ7, I—6SL7, I—6V6, 1^3-GT. 
MIscoIIoiioom: 2—6-watt, 117-volt Incondoscont 
lamps and sockots; I—powor transformor, 650 volts, 
contor-toppod, SO ma, S volts, 2 omporos, 6.3 volts, 
4.5 am ports; t—50-ma, 400-600-ohm fllttr dtoko; 6— 
octal tvbo sockots; 6—pin locks; I—slnglo-clrcult 
phono jack; I—chassis and ponol or coblnot; nocoi- 
sory hardware. 
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1. This will reduce the generator volt¬ 
age from 110 to 55 volts but step up the 
current from 5 amperes on the 110-volt 
side to 10 amperes on the 55-volt side. 

The communications engineer would 
do exactly the same thing, but he would 
call the device a matching transformer. 



Fig. I^A basic generator circuit with load. 


He would describe the operation as 
“matching” the 5.5-ohm load to the 
generator, which must have a 22-ohm 
load for maximum output. Expressed a 
little differently, the matching trans¬ 
former makes the 5.5-ohm load look to 
the generator like a 22-ohm load. Note 
that the apparent load impedance is 
increased 4 times by a transformer 
with a turns ratio of 2 to 1. 

While the voltage change in a trans¬ 
former is equal to the turns ratio, the 
impedance change is the square of the 
turns ratio. 

For example, if we connect a 2-ohm 
load to the low-voltage side of a 10-1 
step-down transformer and wish to ob¬ 
tain a current of 10 amperes through 
this load, there must be 20 volts across 
the load. This means that the primary 
voltage will have to be 10 times 20, or 
200 volts, while the current taken by 
the primary winding will be 10/10, or 
1 ampere. Since the primary side will 
take 1 ampere with 200 volts applied 
to it, it acts like a resistance of 200/1, 
or 200 ohms. The impedance change 
(100 to 1) is the square of the turns 
ratio (10 to 1). 

Internal resistance 

Every generator has an internal re¬ 
sistance or impedance. As a result, the 
output voltage usually begins to drop 
as soon as the generator furnishes a 
load current. Any actual generator can 
be considered a combination of a per¬ 
fect generator (one without internal 
resistance) and, in series with it, a re¬ 
sistance or impedance. 

In Figs. 1, 2, and 3 are three gen¬ 
erators with different internal resis¬ 
tances, each one supplying 550 watts 
to a 22-ohm load. Which one of the 
three generators would you prefer? All 
three appear to be doing their jobs— 
furnishing 5 amperes at 110 volts to a 
load of 22 ohms. But if the load resist¬ 
ance should change, the terminal volt¬ 
age of the generators will vary; this 
variation will be least in the generator 
with the 1-ohm internal resistance 
(Fig. 1). Disconnecting the load alto¬ 
gether, for instance, would make the 
open circuit voltages rise to 115 (Fig. 
1), 135 (Fig. 2), and 160 volts (Fig. 3). 

If the load consists permanently of 
a single device such as, for instance, a 
22-ohm heating element, all three gen¬ 
erators would be equally satisfactory. 
But if the load should consist of eleven 


50-watt lamps in parallel (550 watts 
total), the rise of voltage when some 
are turned off will become serious in 
the second and third generators, while 
it might be tolerable in the first one. 

This change of generator voltage 
with a change of load current or im¬ 
pedance, is usually referred to as regu¬ 
lation. For the reason given, the power 
engineer would like his generators or 
transformers to have as low a regula¬ 
tion figure as possible. 

We said that, if the load consisted of 
a single piece of equipment (such as a 
22-ohm heating element), all three gen¬ 
erators would prove equally satisfac¬ 
tory. In most amplifiers the load con¬ 
sists of one or more loudspeakers 
permanently connected to the amplifier. 
It would appear that as long as an 
amplifier can furnish the desired power 
to the speakers, its internal resistance 
or regrulation would not be important. 



Furthermore, loudspeakers do not 
have the same characteristics as lamps. 
A lamp is not much good if operated 
at half of its rated voltage and will 
not last very long when operated at 
twice its rated voltage. An 8-watt loud¬ 
speaker, however, usually loafs along 
on perhaps 2 watts, and will not burn 
out if the voltage across it should rise 
to several times normal. 

There is, nevertheless, a very good 
reason why, even with a single loud¬ 
speaker as a permanent load, an ampli¬ 
fier with low internal resistance is 
preferable. This reason is the damping 
of the loudspeaker. Assume for a mo¬ 
ment that the three generators shown 
in Figs. 1, 2, and 3 produce a single 
1-second d.c. impulse. If the load is a 
loudspeaker connected directly to the 
generator, the voice coil will leave its 
neutral position while the voltage is ap¬ 
plied and then will return to the neutral 
position. 

When a generator ceases to produce 
voltage it acts like a short circuit. The 
movement of the voice coil in returning 
to the neutral position generates a 
voltage, since it moves in a magnetic 
field, and this voltage produces a cur¬ 
rent whose value is determined by the 
resistances of the voice coil and gen¬ 
erator. This current has a braking ef¬ 
fect, similar to the “dynamic braking*^ 
found in d.c, motors. 

The voice coil will return to its neu¬ 
tral position most smoothly—with the 
least “hangover” effect — when this 
braking current is large. Obviously, 
low internal generator resistance is a 
step in the right direction. If it can be 
reduced to zero, the total resistance in 
the circuit will be only that of the voice 
coil itself, which cannot be eliminated. 

What is the usual internal resistance 


of an amplifier? When the amplifier 
uses a triode or triodes in the output 
stage and the desigrner has followed the 
recommendations of the manufacturer, 
which are usually to make the load re¬ 
sistance twice the plate resistance of 
the tube, the load will be looking back 
into a resistance half its value. The 
output transformer does not change 
this. Therefore, if the transformer is 
designed to operate an 8-ohm secondary 
load and if the amplifier uses triodes 
in the output stage, the 8-ohm load will 
be looking back into a resistance of ap¬ 
proximately 4 ohms. 

If the output stage has pentodes, on 
the other hand, the load looks back into 
an extremely high plate resistance. This 
is one of the reasons why straight pen¬ 
tode amplifiers do not give as clean-cut 
results as triodes. 

A generator with inherently poor 
regulation (large internal resistance) 
can still be used satisfactorily with a 
varying load if we put a voltage regula¬ 
tor in it. A voltage regulator reduces 
the apparent internal resistance of the 
generator; if the terminal voltage of 
the generator does not change ap¬ 
preciably when the load is varied, it 
looks to the load as if the generator had 
an insignificantly small internal resis¬ 
tance. 

The communications engineer can 
also put a voltage regulator on his 
amplifier, and he does so with a venge¬ 
ance. He is, in fact, way ahead of his 
brother in the power field, since he not 
only keeps the output voltage constant 
but keeps it in the exact form of the 
signal applied to the input terminals. 
In other words, he regrulates the output 
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Fig. 3—Internol resistance is much too high. 

voltage continually in accordance with 
the input signal. He calls this trick 
negative feedback. The apparent in¬ 
ternal resistance of a pentode amplifier 
can be brought down to values even 
lower than those of a triode amplifier 
without feedback; and when applied to 
triode amplifiers, apparent internal re¬ 
sistances of only of the load resis¬ 
tance have been achieved. (In the case 
of one recently constructed amplifier, 
the 20-ohm load looks back into 0.35 
ohms, or 1.759^). Such an amplifier, as 
far as regulation is concerned, begins 
to compete with the generators found 
in our power houses! 

Whenever high-fidelity reproduction 
is desired or a number of speakers are 
installed, with possible mismatches, this 
damping question is important. 

In the next article of this series we 
will apply this information to practical 
examplest showing how to match any 
combination of speakers to a given am¬ 
plifier output. 
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All-Round 
For Shop 


S IGNAL tracing has for some years 
been the accepted method of quick, 
mass'output trouble shooting in 
radio receivers. The radio tech¬ 
nician prefers to use it to localize de¬ 
fects quickly. Then he may apply other 
equipment to discover the defective part 
or incorrect condition. 

There have been two trends in signal 
tracer design. One is toward a highly 
sensitive, accurately tuned type, usu¬ 
ally with multiple inputs. The other is 
a simple untuned type with wide-band 
resistance-coupled amplification if more 
than one tube is used. 

Both types have their advantages 
and disadvantages. The multi-channel 
tuned type can substitute complete r.f., 
oscillator, or i.f.-amplifier sections for 
defective ones in a radio undergoing 
test. This makes possible a search for 
secondary defects which would other¬ 
wise be masked by a primary fault, it¬ 
self bad enough to prevent the receiver 
from working. 

Because of its tuned circuits, it may 
be used for rapid checks on alignment. 
Its sensitivity makes it useful even in 
rural service shops far from powerful 
broadcast stations. It is especially help¬ 
ful in finding intermittents because of 
its multichannel feature. The receiver 
is entered at a number of places with 
clip-leads and left to play until it cuts 
off. Visual indicators, usually electron- 
ray tubes, then show where the inter¬ 
mittent-producing part is located. 

The argument for the simple, un¬ 
tuned signal tracer^ is speed. No elab¬ 
orate set-up and no tuning is required. 
Results are indicated unmistakably and 
immediately on an indicator tube or 
meter or by headphones. An equally 
powerful argument in its favor is low 
cost. The 'multiple-circuit signal ana¬ 
lyzers tend to be large, complex, and 
expensive. 

Since one of the most important uses 
of the signal tracer is quick trouble¬ 
finding, the untuned tracer is by far 
the more popular type. Its economic 
availability is of course also an im¬ 
portant reason for its wider use. 

Many servicemen have used the sim¬ 
plest possible type—a one-tube outfit 
with a pair of phones or other indica¬ 
tor. A typical one—the Superior CA-11 
—was described in this magazine in 
April, 1946. It had the great advantage 
of combining visual and aural signal 
checking, instead of depending on either 
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Sig Tracer 
or Outside 



an electron-ray tube or a pair of 
phones. The visual indicator was a me¬ 
ter (calibrated in arbitrary units) 
which made it possible not only to dis¬ 
cover the existence of a signal, but to 
check gain roughly from stage to stage. 
At the same time the headphones could 
be used to determine the quality of the 
signal. 

The little CA-11 was a very conven¬ 
ient, low-priced unit, and became very 
popular. Its success led its manufac¬ 
turers to put out another model, which 
could correctly be called an enlarge¬ 
ment rather than an improvement of 
the CA-11. The CA-12 adds a 3S4 to 
the earlier model and provides a loud¬ 
speaker for the serviceman's conven¬ 
ience. The phone jack remains, and the 
phones cut the speaker out when they 
are plugged in. This may often be an 
advantage, either in an exceptionally 
noisy shop or in the quiet of a cus¬ 
tomer's home. 

The meter, of a rugged type designed 
for portable use, is connected as in the 
older tracer. This connection into the 
circuit is interesting. The 1T4 probe 
tube is operated as a grid-leak detec¬ 
tor; therefore, plate current goes dotyn, 
not up, when a signal is received. So 
the meter is connected into the plate 
circuit in reverse, and the pointer 
brought to zero with the familiar buck¬ 
ing-current technique, in which plate 
current and bucking current are bal¬ 
anced. When a signal causes plate cur¬ 
rent to drop, the bucking current pro¬ 
duces a proportionate reading on the 
meter. 

Constants of the probe grid circuit 
are such that the meter remains sen¬ 
sitive from about 10 me down to low 


audio frequencies. It cuts off rather 
sharply at about 160 cycles so that 
60-cycle hum voltages do not mask out 
other phenomena which may be under 
observation. 

The triode connection of the 1T4 
probe tube, in contrast to many v.t.v.m. 
probes which have a diode-connected 
tube or even a crystal probe, was one 
of the secrets of the success of the old 
CA-11, and is equally useful in the new 
tracer. The screen and plate are tied 
together, and the probe tip is led to 
the grid of the tube. Normal voltage 
is applied to the plate. Sensitivity is 
therefore greatly increased over the 
diode-probe type of tracer. The grid 
capacitor of 200 /x/xf and leak of 20 
megohms were selected to provide a de¬ 
sirable frequency response, as ex¬ 
plained in the previous paragraph. 

The 3S4 provides a beautiful signal 
boost for locations where broadcast 
stations may be weak, and for antenna 
and loop tests. It is connected as a 
standard audio amplifier, with a resis¬ 
tance of 50,000 ohms in the probe tube's 
plate circuit, a coupling capacitor of 
.025 /xf, and the grid attached to the 
moving arm of a 600,000-ohm poten¬ 
tiometer, which serves as the attenu¬ 
ator or volume control. 

The CA-12, like the CA-11, is com¬ 
pletely battery-operated, with two 46- 
volt units and a single large A-cell. 
This makes it equally effective for 
bench or outside use. It is in outside 
work, in fact, that the CA-12 is most 
likely to show its advantages, its great¬ 
er sensitivity assuring successful oper¬ 
ation even in the worst receiving loca¬ 
tions the out-of-the-shop repairman is 
likely to find. 



Schematic of the Superior CA-f2. This is essentially the CA-11 with an audio stage added. 
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Sweep Generators 
Service FM and TV 



By JESSE DILSON* 


W ITH FM and television 
claiming the attention of the 
progressive serviceman, the 
8weep>frequency signal gen¬ 
erator assumes the number one spot in 
any list of necessary test equipment. 
Used in conjunction with the oscillo¬ 
scope, it is .indispensable for rapid 
alignment of rJ., i.f., and discrimina¬ 
tor stages in FM and TV receivers. To 
use it intelligently, the radioman must 
understand how it works. 

The sweep generator is an FM trans¬ 
mitter in miniature, just as the ordi¬ 
nary amplitude-modulated signal gen¬ 
erator is a replica of an AM transmit¬ 
ter. It puts out a carrier of constant 
amplitude. When modulation is applied, 
the frequency of the carrier is auto¬ 
matically varied above and below the 
center frequency. 



The carrier is so modulated that its 
maximum deviation above the center 
frequency (positive deviation) is ex¬ 
actly equal to its maximum deviation 
below the center frequency (negative 
deviation). Consequently, the total de¬ 
viation or sweep is twice the amount of 
either maximum positive or maximum 
negative deviation. The rate at which 
the frequency varies is known as the 

*Inttractor. Hudson Technical Institute, Union 
City, N. J. 


sweep frequency^ and, in most instru¬ 
ments, is 60 cycles. 

A simple example will clarify the 
meanings of these terms. Suppose an 
oscillator puts out a 10-mc signal. If 
the frequency is made to rise to 11 me, 
drop back to 10 me, drop further back 
to 9 me, and rise again to 10 me, it will 
have swept one complete cycle. If 60 of 
these complete cycles are made in one 
second, then the sweep frequency is 60 
cycles per second, the center frequency 
of the generator is 10 me, its maximum 
positive and maximum negative fre¬ 
quency deviations are 1 me each, and 
its sweep width is 2 me. Fig. 1 shows 
this graphically. 

The circuit which does this trick of 
varying the frequency of an oscillator 
in accordance with a 60-cycle modulat¬ 
ing voltage is the reactance modulator. 
A simple setup could consist of a re¬ 
actance modulator and an oscillator 
which would feed into an attenuator 
and thence to the output, as in Fig. 2-a. 

While this arrangement has the mer¬ 
it of simplicity, it has too many draw¬ 
backs to be a useful instrument. For 
one thing, the oscillator frequency must 
be continuously variable and must be 
stable over the tremendous range of 
frequencies demanded by FM and tele¬ 
vision alignment. Also (and very im¬ 
portant) the percentage modulation of 
the output signal should be reasonably 
constant over that range. 

To obtain these benefits economically, 
the heterodyne method, as shown in the 
block diagram of Fig. 2-b, is used. The 
reactance modulator works on a fixed- 
frequency oscillator. This means that 
deviation is constant. Because the out¬ 
put frequency of the mixer is equal to 
the sum and difference of the input 
frequences (the fixed and variable os¬ 
cillators) use of standard, stable cir¬ 
cuits to cover wide ranges is possible. 


For example, if the fixed oscillator puU 
out 20 me, and the variable oscillator is 
set at 30 me, frequencies of 10 me and 
50 me are obtained. 

The modulating voltage is 60 cycles, 
obtained from the instrument’s power 
supply. (Only the more exi>ensive gen¬ 
erators use other modulation frequen¬ 
cies, such as 400 cycles. Obviously a 
separate 400-cycle oscillator is then 
necessary.) 

Fig. 3 shows a commonly used meth¬ 
od of modulation. Tube VI is the reac¬ 
tance modulator. Note that the voltage- 
divider network RI-R2 is across one 
half of the high-voltage secondary of 
the power transformer. R1 is chosen to 
give about 10 volts to the grid when 
the slider is at the R2 end of Rl. The 
line voltage is varying at a 60-cycle 
rate; therefore the voltage fed to the 
grid of the reactance tube will be of 
the same frequency. 

The resistance of R4 is very small 
compared with the reactance of Cl at 
the oscillator frequency. The series 
combination R4-G1 is therefore pre¬ 
dominantly capacitive, and the current 
(I) through it leads the applied oscil¬ 
lator voltage (Eo) by approximately 9U 



Rg. 2-b—A h«t«rodyn« type of FM generotor. 
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de^n^ees. This current flowing through 
R4 produces a grid voltage. Therefore, 
the grid voltage E„ in phase with I, 
produces a plate current 90 degrees 
ahead of E^. If the current through a 
tube is 90 degrees ahead of the voltage 
across it, the tube is acting as capaci¬ 
tance. 

Because the voltage on the grid is 
varying at a 60-cycle rate, the current 
through the tube is also varying at a 
60-cycle rate. The effective capacitance 
of the reactance modulator, which de¬ 
pends on the magnitude of the plate 
current, is likewise varying at a 60- 
cycle rate. The effective capacitance 
placed across the tank circuit of the 
oscillator causes the oscillator frequen¬ 
cy, also, to vary at a 60-cycle rate. 



Fig. 3—A capocifiv* r«actonc*-fub* circuit. 


The peak-to-peak value of the voltage 
on the grid of the reactance tube de¬ 
termines the extent of the oscillator’s 
frequency swing above and below the 
center frequency. R1 is therefore the 
sweep-width control, and is brought out 
to the front panel. 

R3 and C2 form a conventional 
cathode-bias arrangement. R3 allows a 
variable d.c. voltage to be placed on the 
grid of the reactance modulator to cor¬ 
rect the calibration of the fixed oscil¬ 
lator. Changes in voltage on the grid 
of the modulator are translated into 
changes in frequency of the oscillator. 
In some sweep generators. Cl is made 
variable for this purpose. The control 
(R3 or Cl) is not brought out to the 
front panel, but is inside the case. It is 
set by the manufacturer during cali¬ 
bration. 



Fig. 4 —An inducflvu reacfance-fub« circutf. 


Another type of reactance modulator 
used in some instruments is shown in 
Fig. 4. As before, R1 and R2 form a 
voltage divider to place only a part of 
the available modulating voltage on the 
grid of the modulator. Since the reac¬ 
tance of C2 is low for the oscillator fre¬ 
quency, the top of R4 is at virtually the 
same r.f. potential as the top of the 
oscillator tank. With Cl connected from 


grid to ground, the modulator of Fig. 4 
is the reverse of that of Fig. 3, which 
has the condenser from plate to grid, 
and the resistor from grid to ground. 
R4 is large compared with the reac¬ 
tance of Cl; therefore the circuit is 
largely i*esistive. The current I through 
the R4-C1 combination is therefore in 
phase with the oscillator voltage E^. 
Since current through a capacitor leads 
the voltage across it, the voltage across 
Cl (which is the tube’s grid excitation) 
lags I and Eo and causes the plate cur¬ 
rent to do the same. With the plate 
current lagging the voltage of the oscil¬ 
lator tank across which it is connected, 
the tube acts as an inductance. 

The fixed-frequency oscillator (Fig. 
2-b) is usually a conventional electron- 
coupled Hartley. It is fixed in the sense 
that it cannot be varied by a front- 
panel control; but the variable reac¬ 
tance of the modulator is an effective 
part of the tank circuit, hence the out¬ 
put of the oscillator is varied in fre¬ 
quency over the sweep-frequency range. 
A crystal oscillator cannot be used, its 
output frequency being too tightly held 
to sweep freely. 

The variable oscillator is usually 
electron-coupled, and its tank condenser 
is varied by a front-panel knob—the 
center-frequency control. The outputs 
of the fixed and the variable oscillators 
are fed into the mixer stage. The out¬ 
put voltages are developed across cath¬ 
ode resistors, as shown in Fig. 5, to 



Fig. 5—A typical FM generator mixer circuit. 

avoid affecting oscillator stability. The 
same method is used to obtain the mixer 
output, with R acting as a simple at¬ 
tenuator and C as a blocking capacitor. 

Because of the heterodyning of the 
two input frequencies, the output of the 
mixer contains four fundamental fre¬ 
quencies : the fixed-oscillator frequency, 
the variable-oscillator frequency, the 
sum of the two, and the difference be¬ 
tween the two. The sum, difference, and 
fixed frequencies are modulated by the 
reactance tube. The particular frequen¬ 
cy to be used is chosen by the tuned 
circuits of the receiver. 

A glance at the block diagram of Fig. 
2-b will show that a synchronizing volt¬ 
age, derived from the 60-cycle source 
which modulates the reactance tube, is 
supplied by the instrument. This volt¬ 
age may be obtained either through a 
cable or from connectors on the gen¬ 
erator panel, depending on the par¬ 
ticular model. 


In alignment, the synchronizing volt¬ 
age is placed on the horizontal input 
terminals of the oscilloscope and the 
output of the circuit under test is 
placed on the vertical terminals. For 
example, in the alignment of i.f. stages 
of an FM receiver, the voltage across 
the limiter grid leak is placed on the 
oscilloscope’s vertical terminals while 
the r.f. output of the generator, set at 
the i.f. center frequency, is placed on 
the receiver’s mixer grid. The synchro¬ 
nizing voltage is connected to the hori¬ 
zontal terminals. The stationary image 
appearing on the oscilloscope screen 
represents the response curve of the i.f. 
stages. 


MOD WLTACE 


SVMC OUTPUT 


Fig. 6—A phasing control for sync output. 


With a great deal of labor, this re¬ 
sponse curve could be constructed on 
graph paper by plotting i.f. voltage 
output against frequency input, using 
an ordinary signal generator and out¬ 
put meter. The sweep generator-oscil¬ 
loscope arrangement does it automatu 
colly. The synchronizing voltage auto¬ 
matically points off the frequencies 
swept through on the x-axis, while the 
limiter grid voltage points off the volt¬ 
age response at these frequencies on 
the y-axis. 

Between the 60-cycle sync voltage 
and its output cable or terminals is the 
phasing control (Fig. 6). This is a 
simple R-C phase-shifting network de¬ 
signed to improve the trace obtained 
on the oscilloscope screen. Because of 
slight phase-shifting effects in the cir¬ 
cuit under test, a double-traced curve, 
as in Fig. 7-a, may be observed. Proper 
adjustment of the phasing control 
blends the two traces into a single one, 
as shown in Fig. 7-b. 



The marker generator’s oscillators 
are usually Pierce or tritet crystal os¬ 
cillators with 1-, 2-, or 5-mc crystals. 
They place a small pip on the oscillo¬ 
scope trace to identify certain frequen¬ 
cies. Thus, if the generator uses a 6-mc 
marker, a slight wiggle appearing on 
the trace will identify that point as 
either 5 me or some harmonic of 5 me. 
If two pips appear on a single image, as 
they might on the picture of a televi¬ 
sion i.f. response curve, then the hori¬ 
zontal distance between them repre¬ 
sents 5 me. 
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I_Test InstriiiHCiits 

Two Capacitor Testers 


Many elusive receiver faults are due 



to leaUy capacitors. Identifying the 
culprits is easy with these checkers 

By R. L PARMENTER 


This checker tests electrolytlcs. 


T he two test instruments described 
in this article are valuable to the 
serviceman because faulty capaci> 
tors cause many receiver failures. 
The first device is a leakage tester for 
all types of capacitors. The second tests 
electrolytics only, but the test gives 
more accurate results, since a meter 
shows actual leakage current. 

The tester diagrammed in Fig. 1 
tests mica and paper capacitors by 
making them part of a relaxation os¬ 
cillator. The high voltage is provided 
by a standard power transformer (any 
unit with a secondary up to 600 volts 
is appropriate) and a 6V6-GT grid- 
controlled rectifier. The 270,000-ohm 
resistor and the 2-megohm potentiom¬ 
eter form a voltage divider, with most 
of the voltage across the potentiometer. 
The moving arm selects any desired 
voltage, varying the bias on the tube, 
the current through it, and therefore 
the output supply voltage. This is de¬ 
sirable so that each capacitor tested 
can be judged under full rated voltage 
conditions. 

When the rotary selector switch is 
in the micA-paper position, the 0.1-ju,f 
capacitor is in parallel with the neon 
lamp and the test capacitor is in series 
with the combination and the power 
supply. The 33,000-ohm resistor limits 
maximum current through the lamp in 
case the test capacitor is shorted. The 
circuit is that of a standard relaxation 
oscillator, with the test capacitor tak¬ 
ing the place of the usual series re¬ 
sistor. 

If the leakage resistance of the test 


capacitor is very high, as it should be 
in a good unit, the neon lamp will flash 
at very long intervals. With lower val¬ 
ues of leakage resistance, the lamp will 
blink more rapidly. After a little ex¬ 
perience and a few tests with some 
capacitors known to be good or leaky, 
the owner will be able to judge very 
quickly the condition of a given capac¬ 
itor. 

When the switch is in the electro¬ 
lytic position, the 27,000-ohm resistor 
is placed in parallel with the lamp and 
its protective resistor, and the electro¬ 
lytic capacitor under test is in series 
with this combination and the supply. 
The resistor and the resistance of the 
capacitor are effectively a voltage di¬ 
vider. If the capacitor leakage is high, 
enough voltage will be built up across 
the resistor to ionize the lamp in paral¬ 
lel with it. Electrolytics which have 



Fig. I—Dual tester Is relaxation oscillator. 

been on the shelf for some time may 
need to be re-formed, so the lamp may 
light initially and stay on for a short 
time. So long as it goes out eventually 
the capacitor can be assumed to be in 
usable condition. 

As the photo shows, the instrument 


is built in a homemade wooden box with 
a Masonite sloping front panel. 

The 2-megohm potentiometer scale 
can be calibrated in volts with a vac¬ 
uum-tube voltmeter (do not use a low- 
resistance voltmeter). Connect the volt¬ 
meter between the 6V6-GT cathode and 
ground, and mark the dial scale with 
the voltages read. 

Electrolytic leokoge tester 

The instrument of Fig. 2 measures 
the leakage current of electrolytic ca¬ 
pacitors. The power-supply filter in- 



Inside vi«w of insfrumonf diagrammed at left. 
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eludes series resistors instead of chokes, 
which limit maximum current through 
the milliammeter when a shorted capac¬ 
itor is connected to the test terminals. 

The taps on the 60,000-ohm bleeder 
provide several test voltages to be ap¬ 
plied to various capacitors. They can 
be set with a high-resistance voltmeter. 
To approximate usual capacitor tests, 
the voltages may be set approximately 
10% higher than shown, since the nor¬ 
mal leakage through most capacitors 
will lower the voltage somewhat. 


tiometer for exactly full-scale meter 
reading. Then connect the 150-ohm po¬ 
tentiometer as shown and adjust it for 
exactly half-scale meter reading. Dis¬ 
connect it and measure its resistance 
on an ohmmeter. This will be the re¬ 
sistance of the meter. The value of R 
in Fig. 2 is the difference between the 
meter resistance and 100 ohms. The 
two shunts (as well as R) can be either 
purchased or wound with resistance 
wire. 

The effects of the shunts and multi- 
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Pig. 2—Electrolytic tester shows capacitor leakage in milliamperes on front-panel meter. 


The LEAK AGE-VOLT AGE switch allows 
the 0-1-ma meter to measure either 
leakage current through the test capac¬ 
itor or the voltage across it. With the 
switch in the voltage position, current 
from the selected bleeder tap goes 
through 100,000-, 400,000-, and 500,000- 
ohm multipliers. Closing either of the 
push-button multiplier switches gives 
the ranges of 100 or 500 volts, as indi¬ 
cated in the diagram. With both switch¬ 
es open, the range is 1,000 volts. 

The 1.1- and 23.9-ohm resistors are 
shunt.s to give the meter ranges of 100 
and 5 ma. With the 5-ma push-button 
switch closed (in normal position) the 
range is 100 ma. If leakage current is 
initially read as less than 5 ma, the 
button is pushed, the switch opens, and 
the mete? range becomes 5 ma for more 
accurate reading. 










pliers can be checked against a multi¬ 
meter. If no 60,000-ohm resistor is 
available for the bleeder, use one 50,- 
000- and one 10,000-ohm resistor. 

To test a capacitor, set the toggle 
switch to VOLTAGE and the selector to 
DISCH. Connect the capacitor to the ter- 




Fig. 3—Circuit for finding metter resistance. 

minals and select the desired test volt¬ 
age. Read the actual voltage across the 
capacitor, then switch to leakage and 
read the current through the capacitor. 
If this is less than 5 ma, push the 5-ma 
button for a more accurate reading. If 
the current drops slowly, allow time for 
the capacitor to re-form. 

Before disconnecting it from the ter¬ 
minals, return the toggle switch to 
VOLTAGE and the selector to disch. 

As an indication of the condition of 
a capacitor, a leakage current of 2 ma 


Dual checker has sloping front and a handle. 

for each 8 /if is about the maximum 
allowable. 

CAPACITOR CHECKER PARTS LIST—Fig. I 

Resistors: I—10.000. 1^33,000. 1—270.000 ohms. I 
watt; 1—27.000 ohms. 2 watts; I—2.megohm poten* 
tiometer. 

Miscellaneous: I—O.I.^f. 400.volt, paper copacitor; 
I—power transformer, secondory voltages 550 and 
6.3; I—2>circuit, 3'position rotory. I—s.p.s.t. toggle 
switches; I—6V6-GT and octal socket; I—NE'I6 neon 
lamp and socket; 2—binding posts, insulated; I— 
chossis ond cobinet; necessary hordwore. 

MATERIALS FOR ELECTROLYTIC LEAKAGE 
TESTER—Fig. 2 

Resistors: 1—100,000. 1—400,000, 1-500.000 ohms. 
I watt; I—1.000. 1—5,000 ohms. 2 wotts; 1—65,000 
ohms, SO watts; I—23.?*ohm. I—l.l ohm meter shunts. 
Switches: I—s.p.s.t. toggle, I—single>circuit, I0> 
position rotary, I—normally closed s.p.s.t. push but* 
ton, 2—normally open s.p.s.t. push button, I— 
d.p.d.t. toggle. 

Miscellaneous: I—00 tube and socket; I—6.3*volt 
pilot*light assembly; I—^2*|if, 600*volt, paper ca¬ 
pacitor; I—power transformer, secondary voltages 
700 and 5; 2—binding posts; I—0*l*ma meter; I— 
cabinet; necessary hardware. 


An interior photo of the electrolytic tester. 

For ease in calculating shunts, the 
total resistance of the meter was in¬ 
creased to 100 ohms. If the resistance 
of the meter itself is not known, it can 
be measured by the method indicated 
in Fig. 3. Do not place it across an 
ohmmeter. Start with the 150-ohm po¬ 
tentiometer out of the circuit and the 
2,000-ohm one set for maximum re¬ 
sistance. Adjust the 2,000-ohm poten- 


A much-needed article for the v.h.f. 
experimenter and ham is the recently- 
announced DeciMeter Slipstick. This is 
a sturdy, accurate Lecher-wire system 
made by Decilileter, Inc., of Denver. It 
can measure frequencies in the range of 
90-3,000 me with an accuracy better 
than 2%, and the scale is calibrated 
directly in megacycles. 

The slipstick operates like a slide rule. 
The two silver-plated outer conductors 
have polystyrene insulation at the ends. 
The shorting bar and calibrated scale 
slide in and out, so that the device is 


CALIBRATED LECHER WIRES 

effective over a wide band of frequencies 
but becomes compact enough to be put 
away conveniently. 

To measure frequency, the square end 
of the slipstick is coupled to an oscil¬ 
lator, transmitter, or receiver and the 
scale is drawn in or out. At resonance 
there will be a fluctuation of grid or 
plate current, reduction of volume, etc., 
at the circuit being measured. At very 
high frequencies there will be more 
than one indication (every half-wave 
length). The correct reading is the high¬ 
est one. 
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Tlieorv nn^l llesifiii 


Transmission Lines 




Evolution and ap¬ 
plication of stub 
matching sections 



By ROBERT C. PAINE 


T he first article>:)£ this series (De¬ 
cember, 1948) showed that the 
eharaeteristie impedance (Z*) of 
r.f. transmission lines is impor¬ 
tant. If the load impedance does not 
equal Z*, standing waves on the line 
will cause large power losses and “hot 
spots” to break down the insulation. 

If the load impedance does not equal 



Fig. I—Tuned line matchel antenna to grids. 


the line and load can be matched by 
inserting impedance - changing trans¬ 
formers between them. These trans¬ 
formers are not coupled coils, they 
are short sections of line cut so that 
standing waves are purposely caused. 

A line with standing waves acts like 
a tuned circuit at a certain frequency; 

4 ^ 


Fig. 2—Co-axial line used as a transformer. 



the current in it and the voltage across 
it—and therefore its impedance, deter¬ 
mined by the relation between current 
and voltage, according to Ohm's law— 
at any point differ from the values at 


r -— 

ANT MATCHING SECTON 


y 

MAIN TRANS LINE 

/ 


Fig. 3—Short replaced by ontenna resistonce. 


other points. By simply tapping the 
signal source and the load into differ¬ 
ent points on the line, each can be made 
to face its own impedance. 

Open and shorted lines 

The basic tuned line is one quarter- 
wave long. It is the shortest length 
which will resonate by itself. 

The characteristics of any quarter- 
wave line differ according to whether 
one end is shorted or both ends are 
open. (See “Micro-Waveguides,” Ra¬ 
dio - Electronics, December, 1948.) 
Many people have trouble remembering 
which is which; here is an excellent 
way to keep the matter straight. 


> 

A 


*1 

\ 


SHORTING BAR 


Fig. 4-~-A shorting bar tunes half-wave line. 

To begin with, the impedance, cur¬ 
rent, and voltage at either end of the 
quarter-wave line are exactly 90 de¬ 
grees different from the values at the 
other end (each value has gone through 
one-quarter of an alternating-current 
cycle). For example, if one end of the 
quarter-wave line is shorted, current 
can flow without meeting resistance; 
therefore, current is high. Consequent- 



Fig. 5—Milliammofer measuros standing wovos. 

ly, at the other end, it is low. At the 
shorted end, voltage is minimum be¬ 
cause no voltage can exist across a 
short circuit. At the other end, voltage 
is maximum. At the shorted end, where 
current is (theoretically) infinite and 
voltage zero, impedance must be E/I, 


zero/infinity, or zero. By the same rea¬ 
soning, impedance at the other end is 
infinite. Of course, no short circuit ever 
has zero resistance—especially at high 
frequencies — so the “infinite” and 
“zero” quantities have finite values. 

The second important point to re¬ 
member is that between the ends of the 
line, all three values vary sinusoidally 
—^like a quarter of a sine wave. There¬ 
fore, taps at any points on the quarter- 
wave line can be selected to give ex¬ 
actly the impedances desired. There 
will also, of course, be a change in volt¬ 
age and current between the two taps. 
Comparing this procedure with the 
familiar action of coupled coils in pow¬ 
er and audio circuits, it is easy to see 
why a quarter-wave transmission line 
may be called a transformer. 

Though a quarter-wave line^will self- 
resonate if cut to the proper length, it 
is also usual to cut it short and tune it 
with a small capacitor. This is because 



Fig. 6—S.w.r. is measur«d with a volfmeter. 


snipping off sections of a line little by 
little to make it resonant is very te¬ 
dious; adjusting a variable capacitor 
is much easier. Since a shorted line has 
high impedance at its open end, it is 
equivalent to a parallel resonant cir¬ 
cuit. If shortened, it resonates at a 
higher frequency than desired. For the 
signal, then, like any parallel tuned 
circuit, the line is inductive. A capaci¬ 
tor placed across the open end can be 
adjusted to cancel the inductive reac¬ 
tance and make the line resonant at 
exactly the desired frequency. 

Fig. 1 illustrates a typical applica¬ 
tion of a transmission-line transformer. 
A dipole antenna must be coupled to a 
pair of grids. The radiation resistance 
of a dipole is about 73 ohms. The im- 
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pedance of the grids may be 100 times 
as high. In low-frequency receivers the 
impedance and voltage step-up is taken 
care of with a pair of coupled r.f. coils, 
each with the proper number of turns. 
However, in Fig. 1, a u.h.f. circuit, the 
impedance of the transmission line is 
lowest at the shorted end. The line is 
slightly shorter than optimum so that 
it can be tuned with the capacitor at the 
open end. The antenna is tapped into 



Fig. 7—A matching stub hongs from main lino. 


the line at a point where the impedance 
is 73 ohms. The grid is tapped much 
farther along, at the point of correct 
grid impedance. The antenna is then 



Fig. 8—Chort usod in design of shorted stub. 


perfectly matched to the grids. 

In Fig. 2 an antenna is matched to 
a single grid in exactly the same man¬ 
ner, except that co-axial line is used. 

In Fig. 3 a dipole antenna is matched 
to a transmission line of higher im¬ 
pedance than the radiation i*esistance 
of the antenna. The short at the end 
of the matching section is replaced by 
the antenna resistance of about 73 
ohms. In this case, since the values at 
the ends of a quarter-wave line are 90 
degrees out of phase, the impedance 
rises along the line, then recedes to- 



Fig. 9—Text shows how dimonsions aro found. 


ward the open end. The main transmis¬ 
sion line is tapped down on the match¬ 
ing section at the point of correct im¬ 
pedance. This is an excellent and wide¬ 
ly used method for matching a trans¬ 
mission line to an antenna when the 
impedances of the two are different. 

In Fig. 3 the matching section was 
tuned by clipping off short lengths un¬ 
til resonance was obtained. Fig. 4 shows 
an easier method of adjustment. In¬ 
stead of a quarter-wave section, a half¬ 
wave line is used. This is ea.sily un¬ 


derstood by thinking of the half-wave 
section as a quarter-wave line with an* 
other quarter-wave line connected to 
ite open end. The far end of the second 
line is shorted, so the two ends which 
meet are open and have the same volt¬ 
age, current, and impedance. The 
curves showing these values vary 
smoothly over 180 degrees from one end 
of the half-wave line to the other. Mov¬ 
ing the shorting bar varies the tuning 
of the line. The main transmission line 
is tapped down on the matching section 
as before, at a point where the section’s 
impedance equals the of the line. 


Caleuloting values 

The purposes of using a matching 
section are to eliminate standing waves 
from the main transmission line and to 
get maximum power transfer from the 
antenna to the receiver (or from trans¬ 
mitter to antenna). Because the of a 
transmission line is almost purely re¬ 
sistive, while the antenna impedance 
(as seen through the matching section) 
may be inductive or capacitive, trial- 
and-error adjustment of the shorting 
bar and the tap is often very difficult. 
In addition, connection of the line and 
antenna cause discontinuities in the 
Toltage-current-impedance curves of the 
matching section at the tap points. 

To make it easier, a chart has been 
drawn from which the approximate tap 
and bar positions can be read. The po¬ 
sitions depend on the standing-wave 
ratio (s.w.r.) in the line itself (with¬ 
out the matching section or stub), so 
this must be measured first. 

A thermocouple ammeter is connected 
to a rigid insulating strip with two 
sharp probes attached to it, as in Fig. 

5. If the meter contacts are slid along 
the line, different values of current will 
be read. The ratio of maximum to 
minimum current is the standing-wave 
ratio. The meter need not be accurately 
calibrated, as the ratio is the only im¬ 
portant point. Voltage could also be 
measured with the arrangement of Fig. 

6, and the maximum-minimum ratio 
would be the s.w.r. 

To simplify matters, the circuit of 
Fig. 4 has been redrawn in Fig. 7. The 
main transmission line is connected di¬ 
rectly to the antenna, and the stub is 
tapped down on the line. In reality, the 
matching section consists of the hang¬ 
ing stub plus the length of line between 
the stub connection and the antenna. 

The distance between the current 
node (minimum) closest to the antenna, 
as found with the ammeter, and the 
point of stub connection is In the 
graph of Fig. 8, find where a horizontal 
line from the s.w.r. (previously found) 
on the vertical axis intersects the 
curve. Reading straight down from this 
point will give the length of in elec¬ 
trical degrees. 

The length of the stub from the main¬ 
line tap to the shorting bar is This 
value is found on the chart in the same 
way. Read from the s.w.r. in the ver¬ 
tical column to the curve, then 
straight down. 


The lengths in feet corresponding to 
those in electrical degrees are equal to 
degrrees divided by 360, times the num¬ 
ber of feet in a full wave length. Since 
the latter is 984/frequency in mega¬ 
cycles, the complete formula is: 

4 . 1 1 4 . 1 . V degrees X 984 

actual length (ft.) = « 

* ' ' f (me) X 360 

^ degrees x 2.73 

f (me) 

The actual distances necessary will be 
slightly less than those calculated, be¬ 
cause the velocity of propagation in 
lines is somewhat less than in air. A 
certain amount of trial-and-error ad¬ 
justment is always necessary for exact 
matching. 

As an example, assume a lOO-mc an¬ 
tenna and a two-wire line. The maxi¬ 
mum current reading (found as in 
Fig. 6) is 10 units, and the minimum 
1.26. The s.w.r. is 10/1.26 or 8. The 
measured distance from the antenna to 
the first current node is 0.66 foot. 



From Fig. 9, ^, = 22 degrees, and 
— 70.6 degrees. From the formula, 
the actual length of is 


22 X 2.73 
100 


0.6 foot. 


The length of is 
70.6 X 2.73 

100 


1.91 feet. 


Fig. 7 has been redrawn in Fig. 9 to 
show the actual measurements. Note 
that the value of 1.91 feet is added 
to the distance of the first current node 
from the antenna (0.66 foot) to give 
the distance of the stub tap from the 
antenna, 2.46 feet. 



Fig. I \—Botic pattern for open-ended stubs. 

Open-ended stubs can also be used 
when a current antinode (loop or maxi¬ 
mum) is nearer to the antenna than a 
current node (minimum). Fig. 11 shows 
that the scheme is much the same as 
that of Fig. 7, except that the current 
maximum instead of the minimum is 
the reference point (X). The chart of 
Fig. 10 is used for open-end stubs in the 
same way as the first chart (Fig. 8) is 
used for shorted stubs. 
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A Simple Electronic Flash Gun 


Synchronizing Ihe flash gun is mode easy by using a mefal lens boardr 



A SPEEDLIGHT that compares 
favorably with the best of the 
factory-built units can be built 
from surplus parts for about 
$35. Its construction is not difficult, and 
anyone who can use a soldering iron 
should have little trouble in getting it 
to work. 

The power unit is built in a standard 
steel cabinet, 12 x 7% x 7 inches. All 
the parts are mounted directly to the 
front panel as shown in the interior 
photograph. It is easy to locate the re¬ 
quired holes by placing the parts them¬ 
selves in position and tracing their out¬ 
line with a lead pencil. 

The voltage is dangerous to life, and 
no part of the circuit should be touched 
when the current is on. Since large ca¬ 
pacitors will carry a dangerous charge 
for several hours if the bleeder should 
open, it is advisable to let the unit stand 
overnight before removing it from the 
case for servicing. Then the capacitors 
should be carefully shorted with a piece 
of heavy wire before working on the 
unit. They should never be shorted 
when fully charged; it may damage the 
capacitors and result in serious injury 
to the constructor. Use 3,000-volt igni¬ 
tion wire for all high-voltage connec¬ 
tions. 

The positive side of the circuit is 


grounded to the case. The electrolytic 
capacitor has the outside foil connec¬ 
tion marked, and this connection should 
also be grounded to the case. Oil-filled 
condensers have no polarity; therefore 
either side can be grounded. 

A small piece of Lucite was drilled 
for a mounting to support the resistors. 
It fastens to the power transformer as 
shown in the photograph at the bottom 
of page 49. The rectifier socket is sup¬ 
ported on two 6-32 screws to allow about 
an inch of space below the metal panel. 
Because one side of the filament is 
grounded, an ordinary bakelite wafer 
socket is suitable. Note that two connec¬ 
tions go to the power line from the six- 
prong output socket. A shorting bus in 
the plug completes the power circuit and 
prevents the capacitors from being 
charged if the camera unit is discon¬ 
nected. 

Since a very heavy current is re¬ 
quired for discharge of the light, all 
wiring should be carefully soldered and 
the wires carrying the discharge volt¬ 
age should be No. 18 or larger. If no 
modeling light is wanted, the red wire 
may be omitted and a five-prong socket 
used for the output connection. 

The camera unit used with the au¬ 
thor's power supply is a war surplus 
vehicular signal unit which contains 


the parts shown in the diagram, with 
the exception of the synchronizer out¬ 
let and the 8-/xf condenser. 

The reflector was obtained from an 
old automobile headlight. The center 
hole was enlarged, and the reflector sol¬ 
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dered to the body of the signaling unit, 
which is a piece of thin-wall steel tub¬ 
ing 1% X 8 inches. The modeling bulb, 
a 2.5-volt radio panel lamp, is an aid in 
positioning the lamp, as it shows ap¬ 
proximately where the flash will hit. 
For those who cannot obtain a surplus 
vehicular flasher like the one shown in 
the photographs, it is suggested that a 
model airplane ignition coil be used to 
replace the special transformer used in 
the surplus unit. Either the G-E type 
FT-210 or the Wabash-Sylvania type 
R-4330 repeating flashbulb may be Used 
with this circuit; but the base connec¬ 
tions are different, and the two tubes 
thus are not directly interchangeable. 

No particular plan need be followed 
in mounting the parts in the metal tube, 
but it is a good idea to insulate the in¬ 
side wall by slipping a piece of card¬ 
board tubing inside. The push-button 
switch is used for open flash, and the 
other connection goes to the synchro¬ 
nizer. A switch in the wiring between 
the camera shutter and the light pre¬ 
vents tripping the light while testing 
or setting the shutter. 

The very simple method of synchro¬ 
nizing the shutter to the speedlight is 
clearly shown in the photograph of the 
unit mounted on the front of the au¬ 
thor’s Graphic. A metal lens board is 
used, and the grounded side of the syn¬ 
chronizer outlet is connected to the lens 
board. The other connection from the 
synchronizer goes through a feed¬ 
through switch in the line to an in¬ 
sulated contact on the lens board. This 
contact hits the shutter-set lever and is 
so adjustable that the contact is made 
just as the shutter blades are wide 
open. The simple, foolproof circuit re¬ 
sults in perfect synchronization every 
time. For those who have shutters like 
the Acme Synchro or the new Super- 
matic with built-in flash synchroniza¬ 
tion, it is unnecessary to use the ex¬ 
ternal contact. Connect the synchro¬ 
nizer outlet directly to the camera 
shutter. 



Rear of power unit shows position of parts. 
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To use the light as open flash, set the 
shutter on bulb, open the shutter, flash 
the speedlight by pressing the push¬ 
button, and close the shutter. This 
method may be used with all cameras, 
regardless of whether there is any pro¬ 
vision for synchronization and includ¬ 
ing cameras having focal plane shut¬ 
ters which cannot otherwise be used 
with speedlights. 

The equipment shown in the photo¬ 
graphs has given no trouble at all for 
more than a year. It stops the fastest 
action and is particularly good for baby 
pictures and color shots. The latter may 
be made indoors on outdoor color film. 
The unit was constructed in about three 
evenings, and the average builder 


f 

should be able to duplicate it with less 
than eight hours’ labor. 


MATERIALS FOR FLASH UNIT 
RMtftors: 5>waft; 5—270,000>ohm, 

l-wott. 

Copocitors: I—450*volt, •lectrolytic; 2— 
l5-4f. 2,500-volt. oiUfilUd. 

Transformers: I—power, 1,500 volts, 20 mo, 
2.5 volts, 1.75 amperes: '!—model olrcroft Igni¬ 
tion coil. 

Tubes ond lamps: 1—2X2; I—G-E FT-210 or 
Wobosh-Sylvanto 4330 flash bulb; 2—2.5-volt 
pilot lamps. 

Switches: I—d.p.s,t. toggle. I—s.p.s.t. push¬ 
button. 

Connectors; I—117-volt line plug; I—4-prong 
female socket, I—6-prong male plug; 2—bind¬ 
ing posts. 

Miscellaneous: I—4-prong tube socket; I—I- 
ampere fuse; I—fuse holder; I—8-inch length 
of 1%-inch-diameter thin-wall metal tubing; 
1—metal cabinet, 12 x 7^ x 7 inches; ignition 
wire; necessary hardware. 


A HANDY ONE-TUBE 

A NEON tube is used as a.f. os¬ 
cillator for modulation in this 
test generator, and no warm¬ 
up period is required. The in¬ 
strument is inherently stable and tunes 
sharply. 

Coils and a tuning capacitor C should 
be chosen for the two bands desired. 
The 3-position selector switch chooses 
(1) modulated r.f., (2) unmodulated r.f. 
at J2 and audio at Jl, or (3) phono os¬ 
cillator. In the third position, if a phono 
pickup is connected to Jl, the unit can 
be used as an excellent phono oscil¬ 
lator. 

After construction, substitute a 500- 
or 1,000-ohm variable resistor for R. 
Set it at 100 ohms or less. After turning 
on the power, increase the resistance 
slowly until a voltmeter across the tube 
filament prongs registers 1.4 volts. This 
is done to guard against blowing the 
filament because of variations in the 
3,000-ohm resistor. Now measure the 
resistance in the circuit at R and sub¬ 
stitute a fixed resistor of the same value. 
In my oscillator this was approximately 
185 ohms. 


SIGNAL GENERATOR 

The neon tube will be lighted when¬ 
ever the oscillator is turned on, and 
therefore it can be used as a pilot light. 

A. E. Oberman, 
EscondidOi Calif, 
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Constroctlon 

Electronic Timing Circuits 



This special timer controls model railroads. 

E lectronic timing devices can 
be made very easily with resis- 
tance-capacitance discharge cir¬ 
cuits controlling the grid bias of 
a vacuum tube which has a relay in its 
plate circuit. 

A charged capacitor will dissipate 
most of its charge in approximately 
R X C seconds through a parallel re¬ 
sistance. For example, a charged 
capacitor will discharge through a 10- 
megohm resistor in .000004 X 10,000,000 
= 40 seconds. (A simpler method is to 
take C in microfarads and R in meg¬ 
ohms: 10 X 4 = 40.— Editor) 

Assume that a capacitor connected 
between the grid and cathode of a vac¬ 
uum tube is charged with a voltage 
great enough to cut off the plate cur- 

♦Crystal Devices Co. 


5MA relay 



Time delay is based on 
By NORMAN 


rent of the tube. If a resistor is shunted 
across it, the capacitor discharges 
through the resistance until enough of 
the charge is dissipated so plate cur¬ 
rent will flow again. If there is a relay 
in the plate circuit it will open when 
plate current cuts off (because of the 
charged capacitor) and close when the 
capacitor has charged and plate current 
flows again.. 

To apply this principle we require a 
tube, a source of power, and a capacitor¬ 
charging voltage. At first thought this 
may seem a lot of equipment, but it 
comes down to a simple one-tube device, 
most of the parts coming from the junk- 
box. We used the 117P7, a pentode pow¬ 
er amplifier and high-voltage rectifier 
in one envelope. The 117L7 and 117N7 
may be used in the same wa 3 ^ 



Fig. 2—A switch like this is used for control. 

The unit built is shown in the photo¬ 
graph. It was made for use with a spe¬ 
cial external circuit for controlling 
model trains and does not have a built- 
in control button. The relay contacts 
and the a.c. line connections are brought 
out to screw terminals, and the time 
(maximum of 10 seconds) is varied with 
a 10-megohm potentiometer. 

A photo timer 

A more practical device for most con¬ 
structors is shown in Fig. 1. It is an 
electronic photo timer for use in the 
darkroom. It has receptacles into which 
a safelight and a printing lamp may 
be plugged. Normally the safelight is 
on, but the printing lamp may be turned 
on for any predetennined interval up 
to 110 seconds. 

The amplifier section of the tube is 
operated at approximately half the 
B-supply voltage. The rectifier section 
has a voltage divider (Ri-R2) acr9ss 
it so that the amplifier may use the 
positive voltage of R2. R1 provides the 
negative charging voltage for the 4-;if 
capacitor. The push button has a spring 
return to the normal position, in which 
it is shown. In case a suitable push but¬ 
ton is not obtainable, you can make your 
own with relay contact blades, as shown 
in Fig. 2. A s.p.d.t. toggle switch could 
be used, but the operator would always 
have to remember to bring it back to 
the upper position. 


discharge of a capacitor 
L CHALFIN * 


When the button is pressed, the 4-pi 
capacitor receives a negative charge 
^rom the negative side of the B-supply. 
When it is released, the capacitor dis¬ 
charges through the switched resistor 
network, which is in two sections. One 
10-position step switch with resistances 
of the same value in series, controls 
the time in 10-second steps. The selec¬ 
tor arm of the switch is connected to a 
variable resistance of the same value 
as the fixed units on the switch. This is 
a vernier control to provide fine time 
adjustments. The maximum time is 110 
seconds. If you use some other capacitor 
value than 4 ^f, you will have to use 
different resistance values, in accor¬ 
dance with the formula: time = capa¬ 
citance times resistance. Except that 
the capacitor must be a paper unit with 
very little leakage, no special precau¬ 
tions are necessary in construction. The 
relay should be of the sensitive type, 
with a pull-in current of about 5 ma. 

Operation of the timer is simple. Fe¬ 
male power outlets are built into the 
case, one for the safelight and another 
for the printing lamp. When the power 
switch is turned on, the printing lamp 
will go on momentarily, until the tube 
warms up. Then the safelight will go 
on and the printing lamp will go off. 

Set the desired exposure time on the 
selector dials. Set up the paper and 
negative. Press the button. When it is 
released, the printing lamp will light 
and remain on for the desired time in¬ 
terval before the safelight relights. 

A reeiproeotor circuit 

Fig. 3 shows the same type of time- 
delay circuit used as an interrupter or 
reciprocator. 

After the unit is turned on and al- 



Undftr-chassSs vitw of the model-train timer. 
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‘lowed to warm up, the i-fii capacitor is 
uncharged, and plate current flows, 
pulling in the relay armature. The top 
of the capacitor (and the grid of the 
tube) is then connected through the 
relay contacts to the negative charging 
voltage through Rei,. This potentiometer 
controls the time required for the ca¬ 
pacitor to charge. 

After a certain interval the capacitor 
will have become sufficiently charged to 
cut off the tube, and the relay will open. 
Now the 4-/tf capacitor is shunted by 
Rdu, the familiar shunt discharging 
resistor. After a time, the capacitor will 
be discharged and plate current will 
flow again, pulling in the relay and be¬ 
ginning a new cycle of open-and-close 
relay operation. 

This opening and closing of the relay 
will continue indefinitely, the time for 
each action being controlled by the set¬ 
ting of the appropriate potentiometer. 
The free relay contacts may be used to 
control blinking lights or any other ex¬ 
ternal circuit. The writer used one of 
these reciprocators continuously for 
many months to control a crystal- 
testing sequence stepper. 

(Simple arithmetic may not actually 
give an accurate indication of the on 
and off times for the relay in either the 


Personal 


This 1-tuber uses a 


by LEON A. 


I T seems to me that nothing has ever 
been written about the radio listen¬ 
ing problems of those who live the 
life of the traUerite, Recently I 
moved into a house trailer, and I found 
that listening to a favorite program 
becomes a serious problem when the 
other trailer occupants are asleep. So a 
simple and inexpensive “personal” re¬ 
ceiver was devised to solve my problem 
and restore some peace to the “house¬ 
hold.” 



C5„ ft) .pC6 


ft2—470.000 ohms. tA watt 
ft I —22 maaohmt, 'A watt 
ft)—1,000 ohms. 1 watt 
CI-400-jiuf comprosslon paddar 
C2—2S0-npf mica 
Cl—.002-pf pa par 
C4-.0S-pf pa par 
CS--50-Hf. 200-volt alactrolytic 
Ci—30.pf, 200-voit alactrolytic 
L—Iroadcast coll (saa taxt) 
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photo timer or the reciprocator. R X C 
gives the time required for the capa¬ 
citor to charge up to about 63% of the 
applied voltage or for the capacitor 
charge to decay to about 37% of its 
original value. These voltages almost 
certainly will not coincide with the 
values of grid bias necessary to open 
and close the relay. In addition to R 
and C, the operation time of the relay 
depends on charging voltage, tube 
transconductance, relay pull-in and re¬ 
lease currents, relay resistance, and 
leakage of the capacitor. In addition, 
when very high-value resistors are used, 
especially with a switching system, 
stray capacitances will bring results 
farther away from what the calcula¬ 
tions indicated. 

The solution is very simple: when 
constructing either of these devices, 
leave the variable and adjustable re¬ 
sistors to the last, then experiment with 
different resistor values and a stop¬ 
watch.— Editor) 

MATERIALS FOR PHOTO TIMER-^lg. 1 
RMittors: I—lOO-ohm. I—4,200.ohm, I—3.300.ohm, 
IQ—2.^«gohm, Vi-watf; 1—2.5 mtgohm pol«nfiom- 
•t«r, ($•• editor's note at end of text.) 

Capacitors: I—l-|if. 150-volt, paper; I—4-|if, 50- 
volt or more, paper; 2—lO-Mf. 150-volt, electrolytic. 
Mlfcellaneoas: I—t.p.d.t. plate-circuit relay, pull- 
in current approx. 5 ma; I—d.p.s.t. toggle switch; 


Receiver For 


minimum of parts 


WORTMAN 


The receiver uses a single 117L7/M7- 
GT in a simple grid-leak detector cir¬ 
cuit. The grid-leak is one of the most 
sensitive of all nonregenerative detector 
circuits. Its advantages are low cost, 
efficiency, and gain. It is, in effect, noth¬ 
ing more than a diode detector followed 
by a single audio stage. 

A.c. power is available at all trailer 
courts, so the power problem is nil. The 
diode section of the tube acts as the 
power rectifier with a simple ripple 
filter consisting of two electrolytic ca¬ 
pacitors and a 1,000-ohm resistor. 

The tuning circuit can use any broad- 
cast antenna or r,f. coil. The set is 
tuned with a compression-type con¬ 
denser with screw-driver adjustment. 
Using the aluminum body of the trailer 
itself as an antenna, there is sufficient 
gain to drive a pair of headphones to an 
uncomfortable level. 

The parts are mounted on a chassis 
made from a 2x2%-inch piece of light 
aluminum, which provides ample space 
for the few components. In my trailer 
the receiver is concealed by being 
mounted on the wall of a closet close to 
my bed. I put the plug in the wall 
socket and the earphones on my head, 
and in as short a time as it takes for 
the tube to heat up, I have a personal 



I—«inglu circuit. Il-pesltion rotary seloctor switch; 
I—s.p.d.t. push-button switch with spring roturn; 2— 
panni-mounting fomalo o.c. lino rocoptoclos; 1— 
II7L7. II7N7. or II7P7 tub#; I—octal tub# sockot; 
I—chassis; nocossary hardware. 

MATERIALS FOR RECIFROCATOR-i-Fig. 3 
Rosistors: I—lOO.ohm. 1—4,200-ohm. 1—3,300-ohm. 
'A-watt; 2—10-megohm potentiometers. 

Capacitors: I—I-mI, 150-volt, paper; I—4-uf. 50- 
volt or more, paper; 2—lO-pf, 150-vott. electrolytic. 
Miscellaneous: l-^.p.d.t. plate-circuit relay, pvM-ln 
current approx. 5 ma; I—d.p.s.t. toggle switch; 3— 
terminals; I—II7L7, II7N7. or II7P7 tube; I—octal 
tube socket; 1—chassis; necessary hardware. 


Trailerite 



receiver that I can play at any hour 
without distui'bing anyone. 

When the trailer is parked close to 
broadcast stations, this type of receiver 
provides plenty of signal. A regenera¬ 
tive circuit using one or two extra 
parts would be better for locations far 
away from a transmitter. A small 
tickler would have to be wound and a 
variable capacitor or resistor installed 
to control regeneration. 

One safety precaution must be ob¬ 
served. Many trailers (including mine) 
are made principally of metal. One side 
of the a.c. line is connected to the 
chassis, which means that the tuning 
capacitor may be hot. To avoid the pos¬ 
sibility of shock, either use an insulated 
screwdriver to tune the set or—much 
better—make sure that the chassis is 
connected to the grounded side of the 
line. 
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Circuitry and Common Sense 


Values shown in diagrams are not always lo be taken 
loo literally—numerous circuits permit wide deviations 

By OTTO WOOLEY, WPSGG 


T his article is addressed to the ra¬ 
dio constructor—and particularly 
to you radio constructors who are 
not radio experts. By reading it 
you may be able to save yourself some 
of the worries and headaches that beset 
a newcomer in the radio game. It may 
also speed the day when you will be¬ 
come—at least to some extent—an ex¬ 
pert yourself. 

The beginner too often feels that 
every component of the device he is 
constructing is extremely critical and 
must be of the precise size designated. 
This attitude complicates what other¬ 
wise can be a most entertaining and 
pleasant avocation. 

To get down to cases. The schematic 
shows a typical receiver. We will show 
what a wide latitude is permissible in 
selecting parts. 

Our receiver is the familiar regen¬ 
erative detector, followed by an ampli¬ 
fier tube. The power supply is a full- 
wave rectifier, which permits the set to 
be operated without using batteries. Let 
us begin at the front end of the re¬ 
ceiver with the antenna coils LI and 
L2. 

For coverage of the broadcast band 
L2 consists of about 95 turns of No, 30 
d.s.c. on a 1^-inch form when C2 is a 
365-ju,/if tuning capacitor. It may also 
be a commercial broadcast coil, or al¬ 
most any inductance of approximately 
250 /ih. The variable condenser may be 
350 (or even 400) /i/if instead of 365, 
without affecting I’esults to any great 
extent. 

The position of the cathode tap on L2 
is not too critical. Generally, a tap 
about one-fourth of the winding up 
from the ground end will give good re¬ 
sults. However, tubes have been used 
that worked very nicely with the tap 
only one-fifteenth to one-tenth of the 
winding up from the bottom. The best 
spot is the position that gives reliable 


oscillation over the entire tuning range 
with smooth, stable control of regen¬ 
eration. At less than about 40 meters 
it is necessary to use a higher tap 
point, one-fifth to one-fourth of the 
winding being a typical value for 19 
meters. The instructions given in a 
magazine article or with a receiver kit 
are useful only for a first experimen¬ 
tal setting. They are not intended to be 
exact because small changes in the 
placement and lengths of connecting 
wires always change the characteristics 
of a tuned circuit, even if only to a 
small degree. 

The primary coil LI is not at all 
critical, and may be approximately one- 
sixth the number of turns on L2 at 
broadcast frequencies. For short-wave 
work the amount may be increased to 
one-fourth or even one-half. 

Consider now the tuning capacitor 
C2, For broadcast work the 365-^/if 
value works out best, as 550 to 1600 
kc may be covered with one coil. How¬ 
ever, a capacitor woi*ks just as 

well if we inci’ease the size of L2. For 
short-wave use, the 140-/i/if size is pre¬ 
ferred. The set will operate just as well 
on short wave with the 365-/i,/if tuner, 
but the tuning is very sharp and 
critical. 

Next in line are grid capacitor Cl 
and grid-leak i*esistor Rl. These parts 
should be of good quality and should 
be placed as close as possible to the grid 
terminal of the tube socket. An inch or 
two of wire is a great deal at this point, 
and best results will be obtained with 
the ends of Rl and Cl soldered right 
to the terminal with about a %-inch 
lead. 

The size of Rl determines the sensi¬ 
tivity and stability of the detector. 
Most buildei'S use a value between 1 
and 5 megohms (a wide variation!), 
the sensitivity increasing with the 
higher values. This is one point whei'e 


time spent in experimenting will pay 
big dividends. Cl should be a mica ca¬ 
pacitor, and its value may run from 
100 to 500 fijjiif the smaller size being 
a bit better for short wave. Anything 
in this range will work well, and 250 
/jt/if is usually a good choice for all- 
around use. 

C3 provides a short-circuit to ground 
for alternating current and also si¬ 
lences any noise generated by the move¬ 
ment of the regeneration control R2. 
Wide latitude is possible here, and any 
paper capacitor from .02 to 2 /if will 
suffice. Considering cost and physical 
size, a 0.25-/jtf, 200-volt capacitor would 
be practical. Placement of C3 is impor¬ 
tant; it should be located very close to 
the tube socket and soldered with short 
leads between the screen-grid terminal 
and the gi'ounding point. (Tube sockets 
with metal mounting plates and ground¬ 
ing lugs are a great aid to neat, ef¬ 
ficient wiring. 

Let us consider now the plate of the 
detector tube. Connected directly to the 
plate ax-e C4 and RFC. C4 is used to 
shoi’t-circuit (bypass) radio frequencies 
to ground. The value may be between 
,0001 and .001 /if, .0005 /if being widely 
used. The same applies to C5, although 
some constructors omit C5 entirely, 
particularly for broadcast reception. 
These condensers should be good-qual¬ 
ity micas to insure the best possible 
filtering action. 

For RFC, the radio-frequency choke, 
the 2.5-mh size is chosen almost uni¬ 
versally for broadcast and short waves 
down to around 10 meters. For broad¬ 
cast waves especially, a 10-mh or even 
larger choke is O.K, Below 10 meters 
this choke can be quite critical. Special 
types are manufactui*ed for these 
higher frequencies. 

R4 is the load resistor for the de¬ 
tector tube. The value is a compromise, 
being high enough to load the tube 
properly but not so high as to drop the 
B-plus voltage too much. Between 150,- 
000 and 250,000 ohms works well. Bet¬ 
ter perfoi'mance may be had by sub¬ 
stituting an iron-core choke for R4, but 
this increases the cost and is not neces¬ 
sary. 

C6 conveys the audible signal to the 
amplifier tube. Paper capacitors are 
used for this purpose, the .01-/if size 
being generally selected. However, any 
size from .005 to 0.1 /tf will work. The 
larger sizes favor the bass notes, but 
bass response is generally of little con¬ 
sequence in a receiver of this type, 
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Photoelectric Relay 
With Variety of Uses 

By HAROLD PALLATZ 


A FLEXIBLE unit which can be 
used for many purposes, this 
photoelectric relay is simple 
to build and low in cost. The 
equipment can be constructed in a 
single evening. Among the many in¬ 
teresting experiments that can be per¬ 
formed with it are light-actuated bells, 
talking beams of light, and light-intens¬ 
ity meters. Photoelectric relays are com¬ 
monly used for many industrial control 
purposes, but they are useful in the 
home as well. This unit may be used to 
switch on a garage-door motor, for in¬ 
stance, to open the garage when head¬ 
lights are turned on the tube. Many 
other interesting and useful applica¬ 
tions will occur to any builder with a 
little ingenuity. 

A 12SL7 is used as a rectifier and 
amplifier. The relay should be fairly 
sensitive (1 ma), but its resistance is 
not critical. Either a selenium cell or a 
vacuum phototube may be employed 
without any change in the schematic 
diagram. 

Although a commercial chassis 4 x 4 x 
2 inches was used by the author, bi-ead- 
board construction will work equally 
well. A 360-ohm line-cord resistance was 
used to drop the line voltage to the 
proper value, and the filament was 
shunted by an 85-ohm, 2-watt resistor. 
This resistor should be omitted when a 


12SN7 is used in place of the 12SL7 
shown in the diagram. 

Phototubes require a voltage of par¬ 
ticular polarization. If your unit does 
not operate at first, reverse the photo¬ 
tube connections. On d.c. power lines it 
may be necessary to reverse the line 
cord. 

For talking-beam experiments head¬ 
phone output is obtained directly across 
the relay coil. Greater volume may be 
obtained by feeding this output into an 
audio amplifier and speaker. Light-in¬ 
tensity measurements are made with an 
a.c. voltmeter across the relay coil, using 
an interrupted light source so that the 
phototube output will be a.c. and will 
be able to excite the grid. 

For operation in a well-lighted room, 
a long, blackened cardboard tube is 
placed over the tube or cell to exclude 



I2SL7 


Either a selenium or a vacuum phototube 
may be used in this photo-relay circuit. 



The completed photoelectric relay is compact. 


stray light. 

The relay contacts are brought out to 
three binding posts so that the relay 
may be used to control lights, bells, etc. 
Sensitive relays do not have much cur¬ 
rent-carrying capacity so note the man¬ 
ufacturer’s ratings and stay well with¬ 
in them. 

A very-low-frequency oscillator may 
be constructed by connecting a flash¬ 
light bulb and battery in series with the 
normally closed relay contacts. After 
an initial start the output of the bulb 
will maintain the oscillation until the 
beam is interrupted. Frequency of the 
oscillation is determined by the bright¬ 
ness of the bulb, which is held in front 
of the phototube. The arrangement is 
what might be called an optical feed¬ 
back circuit. 


which is seldom designed for the best 
fidelity. 

R5, the volume control, also serves as 
the grid resistor for the amplifier tube. 
It may be from 260,000 ohms to 1 meg¬ 
ohm. 500,000 ohms is a frequently used 
value. 

R6 furnishes the bias for the am¬ 
plifier tube. The value here is 1,500 
ohms, although 1,000 to 2,500 are usa¬ 
ble. A cathode resistor is usually im¬ 
portant because the bias it establishes 
sets the operating point of the tube. 
If the reader is not familiar with grid 
bias, he should go into the subject thor¬ 
oughly. An extremely useful reference 
book on vacuum tubes is the RCA i?C- 
15 Receiving Tube Manual, which may 
be purchased for 36 cents. Every build¬ 
er should have one of these manuals or 
a similar one. Several other tube manu¬ 
facturers publish manuals. 

C7 bypasses the audio voltages 
around R6. It can be omitted, but the 
signal is louder when it is included. 

T2 can be an output transformer 
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(Continued from page 52) 

(plate-to-line) or an audio interstage 
transformer (used backward). The 
phones could be connected directly in 
place of the transformer, but this would 
put high d.c. voltage across the phones, 
a practice that must be avoided with 
crystal phones and is not best practice 
with magnetics. 

C8 and R7 sei*ve as a decoupling fil¬ 
ter, preventing interaction between the 
detector and amplifier tubes through 
the common power supply. 

C8, an electrolytic or filter condenser, 
may be any size from 8 pf up. It may 
even be omitted, but the receiver will 
be easier to operate and the hum level 
will be much lower if it is used. 

The power supply is conventional; 
power supplies are usually much alike. 
CH is the iron-core filter choke. It 
could be a replaced by a resistor, but 
the choke is preferred. If it has plenty 
of current-carrying capacity, its in¬ 
ductance can vary over a wide range. 
C9 and CIO are electrolytic filter ca¬ 
pacitors. Their capacitance may also 


vary widely—say from 4 to 20 pf with¬ 
out harm. 

Many tubes will work in this set. For 
the detector use a 6J7, 6K7, GSJ7, 
6SK7, 7V7, 7L7, or miniatures 6AU6 
or 6AG5. 

The amplifier may be a 6C5, 6J6, 7A4, 
or miniatui-e 6C4. The rectifier may be 
an 80, 6Y3, 6Z3, 6U4, 6R4, 7Y4, 7Z4, or 
some other similar tube. 

The set can even be built as a bat¬ 
tery job, with dry-cell equivalents of 
the above tubes, without any modifica¬ 
tions which would be beyond the ability 
of an intelligent experimenter. 

We hope the reader will feel the urge 
to experiment—to interchange compo¬ 
nents and make comparisons. Deviate 
from the schematics and try your own 
variations, then check the results. Get 
away from the stereotyped kind of con¬ 
struction; be a rugged individualist 
with that soldering iron I Builders of a 
quarter-century ago where doing it and 
they learned plenty. What’s more—they 
had a lot of fun! 
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Radio Set and Service Review 



Phtlco has designed a novel 
tuner in its 49-901 receiver 


P HILGO’S recently produced Model 
49-901 a.c.-d.c. table-model broad¬ 
cast receiver includes a novel 
tuning arrangrement. Housed in 
a modernistic plastic cabinet, the set 
has no provision for manual tuning but 
will automatically select any one of six 
preset stations. 

The only control on the front of the 
receiver is a 3^-inch-long serrated 
drum (see photog^raph). Revolving this 
operates the volume control and on-off 
switch. To change stations, the user 
presses down on the drum. The entire 
drum-volume control assembly moves 
down into its slot and actuates a rotary 
wafer switch which turns, one notch per 
“press,” to select the stations. 

A parasol-shaped circular piece of 
translucent material is fastened to the 
end of the switch shaft just behind a 
small glass bezel mounted on the front 
panel. The circle is divided into seg¬ 
ments of six different colors. A pilot 
lamp shines through the disc and the 
glass bezel, the color at each station 
setting indicating the station tuned in. 
In the sample tested, the red and white 


lights were easily distinguished, but it 
was more difficult to differentiate be¬ 
tween the other colors, particularly the 
darker ones like blue and purple. 

The color disc is slipped on the switch 
shaft. If pushed too far toward the 
wafers, the drum comes very close to 
it when depressed. If the user should 
attempt to rotate the drum when it is 
pressed down, the color disc may be 
damaged. To avoid this possibility, the 
serviceman should pull the color disc 
out as far as necessary. 

The drawing shows how the station- 
shift assembly works. 

The drum assembly is attached to the 
chassis by two arms which are swung 
from the rear of the chassis by a trans¬ 
verse shaft. 

As the schematic diagram shows, two 
adjustments are provided for each sta¬ 
tion position. A trimmer tunes the loop 
antenna, and a slug tunes the appropri¬ 
ate oscillator coil. The adjustments are 
located under the chassis and may be 
reached through holes in the bottom of 
the cabinet. For the convenience of the 
set owner who may want to make 


changes in the station setup, the oscil¬ 
lator-coil slugs have knurled plastic 
handles, though screwdriver slots are 
also provided. The antenna trimmers 
may be tuned with an aligning tool or 
screwdriver for each station setup. 

As is customary with automatic 
tuners, each channel may be tuned over 



When drum i% pressed, white plote moves 
down, carrying ratchet, which then engages 
with the neitt tooth on gear wheel. Upon re* 
lease, the spring (which it broken in draw¬ 
ing to show the action), draws the plate and 
ratchet upward, thereby turning wheel one 
tooth or setting. 

only a section of the broadcast band. 
Two trimmer-coil combinations are 
available for 900 to 1600 and one each 
for 850 to 1400, 660 to 1200, 600 to 
1100, and 640 to 900. A strip of paper 
pasted close to the adjusting screws in¬ 
dicates which is which and the color of 
each slug-trimmer combination. 

Electronically, the receiver is an en¬ 
tirely standard five-tube superhetero¬ 
dyne. A loop (or an external antenna) 
works through a capacitor into a 7A8 
converter. Double-slug-tuned i.f. trans¬ 
formers couple the converter to a 14A7 
i.f. amplifier and the latter to the detec¬ 
tor diodes of a 14B6. The triode section 
of the 14B6 is the first audio amplifier, 
feeding a 60A6 output stage. The recti¬ 
fier is a 36Y4 in the usual half-wave 
circuit. No chokes are used in the 
power-supply filter nor does the speaker 
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have a field coil, but the hum level is 
satisfactorily low. 

Alignment of the 49-901 is extremely 
simple because there is no tracking 
problem. The r.f. and oscillator tuned 
circuits are, of course, aligned sepa¬ 
rately for each of the six station posi¬ 
tions. Philco recommends loosely coup¬ 
ling a calibrated signal generator to the 
set for the station setup. A 6- to 8- 
turn, 6-inch-diameter loop of insulated 
wire connected to the generator term¬ 
inals and placed near the receiver's loop 
is adequate. A terminal near the rear 


center of the chassis and connected to 
the ungrounded end of the speaker voice 
coil facilitates connecting the output 
meter. After aligning a station with 
the generator, detune the generator and 
make the final adjustments with the 
station itself. 

To align the i.f.'s, set the generator 
to 455 kc. Connect the hot lead to pin 
6 of the 7A8 and the ground lead to B- 
minus. Align the i.f. transformers for 
maximum output in the following order: 
second i.f. secondary and primary; first 
i.f. secondary and primary. Adjust¬ 


Y4 50a5 7A8 UA7 UB6 
14881 1881 18 

ments are made with a screwdriver 
through holes in the cans. The primaries 
are reached from the underside of the 
chassis and the secondaries from the 
top. 


Radio Cabinets Need Servicing Too 


R adio servicing means more than just 
getting a set into working order. 
There^s a big job of selling, too! All too 
frequently an otherwise capable serv¬ 
iceman will overlook this latter job, 
letting the cash register lie idle when 
it should be ringing up profits. 

The average person will have new 
seat covers installed in his automobile 
or a broken leg of a chair replaced, 
without questioning the amount of the 
bill. He is actually able to see the work 
that has been performed and so forms 
an idea of its value. 

Just the opposite is true in radio. 
When the radio is returned, repairs are 
hidden from view and the customer is 
forced to accept the serviceman^s val¬ 
uation. Many are inclined to doubt the 
accuracy of a bill of several dollars for 
repairing a radio that originally cost 
only $15. Most customers (especially 
women) are more impressed with the 
over-all workmanship if the outward 
appearance of the radio has also been 
improved in the shop. 

The writer has laid down definite 
rules in his shop. When a radio is taken 
in for repairs, and the usual case his¬ 
tory has been completed, the chassis is 
removed from the cabinet. The speaker 
and loop antenna are also removed if 
they are not found to be secured to the 
chassis. 


By A. G. SANDERS 

From this point on, the cabinet is one 
service job and the chassis another. 

A rag dampened with carbon tetra¬ 
chloride is used to clean tubes and 
chassis. Screws are tightened and any 
loose parts are reanchored. Every part 
must be tight and clean. The final op¬ 
eration is an accurate realignment of 
the tuner. The chassis is now ready for 
replacement in the cabinet. 

During this time, the cabinet has also 
received its share of attention. Es¬ 
cutcheon plates are removed from wood 
cabinets. If the shape permits, a soft 
wire buffing wheel is used to clean the 
plates thoroughly of tarnish and dirt. 
In other cases, a very fine grade of 
sandpaper is used to clean the plate by 
hand. Dial windows, either glass or 
plastic, are washed with soap and 
water. 

Wood cabinets are inspected for 
splits and breaks, especially legs that 
may have been broken off. (There is 
nothing more irritating to one's nerves 
than a three-legged radio.) If there is 
any damage, powdered casein glue is 
prepared and the cracks filled. The work 
is then tightly clamped, and the excess 


glue, which has been pressed out, is 
cleaned off. Clamps remain on over¬ 
night while the glue dries. The cabinet 
is next given a coat of scratch-remover 
polish which dries in a very few min¬ 
utes. The final coat of wax is applied 
and brought to a brilliant luster with a 
chamois polishing cloth. 

Plastic cabinets are handled a little 
differently. Dial windows are removed 
and thoroughly washed with soap and 
water. They are easily scratched if or¬ 
dinary cleansing powder is used. If the 
cabinet has been painted, extra care is 
used, because paint is apt to flake off. 
When the cabinet has not been painted, 
it is scrubbed with a stiff brush. Bon- 
Ami or any good cleanser is satisfac¬ 
tory. It is then rinsed in clear water 
and allowed to dry. The coat of wax is 
applied and polished with a chamois 
cloth. 

It requires some extra time and effort 
to return i*adios with cabinets clean 
and shining like new, but it pays off 
big in cash and repeat jobs. Many a 
woman, seeing the neat appearance of 
her radio, is so proud that friends are 
invited in to see it while the serviceman 
is still there. This invariably leads to 
other jobs, either then or in the near 
future. Advertising of this kind is val¬ 
uable. It cannot be purchased; it must 
be earned. 
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By JOHN T. FRYE 


T here seems to be a growing idea 
in some quarters that radio serv- 
icing is being lifted out of the 
reach of the ordinary man. There 
are those who strongly hint that, un¬ 
less you have a college degree in elec¬ 
trical engineering and hav.e done post¬ 
graduate work on the atomic bomb, you 
have no business taking the back off an 
a.c.-d.c. receiver to replace a dial lamp. 

^‘Modern receivers are so compli¬ 
cated,*' they tell us, “what with FM 
and television and everything, it is al¬ 
most hopeless for the ordinary fellow 
to try to learn radio servicing.” 

To all of this the author says simply 
but emphatically, “Baloney!” 

Anyone who can read and understand 
what he reads, who can reason from 
an observed effect back to a logical 
cause, and who can handle a soldering 
iron, can learn to repair radio receivers 


aiid do a good job of it. Like everything 
else, radio servicing looks a lot more 
complicated and difficult to the uniniti¬ 
ated than it does to someone who works 
with it every day. 

“I don't see how you can make head 
or tail of all that mess of wires,” a cus¬ 
tomer will often exclaim when he sees 
his receiver chassis turned upside down 
on the service bench. What he does not 
grasp is that there is a great deal of 
repetition in both parts and circuits. 
The simplest and the most complicated 
receivers are each just an assembly of 
tubes, capacitors, resistors, coils, trans¬ 
formers, wire, and hardware. It is true 
that each of these basic components can 
have various forms, but the form has 
nothing to do with obedience to the 
laws of electricity. A tuned circuit con¬ 
sisting of a coil and a capacitor looks 
the same to an electron whether it en¬ 


counters the circuit in a home-made 
crystal set or the most modern and 
expensive television receiver. If you 
understand exactly what takes place in 
the single tuned circuit of the crystal 
receiver, you need not be concerned be¬ 
cause the TV set has dozens of similar 
tuned circuits. Tuned circuits are not 
like girl friends; an increase in the 
number does not necessarily increase 
the complications. 

The would-be serviceman must un¬ 
derstand the nature and behavior of 
electrical currents. Then he must take 
up the various pieces of radio appara¬ 
tus one at a time and consider them 
both from the point of view of their ac¬ 
tion in various electrical circuits and 
from the practical angle of physical 
construction, common defects, causes of 
failure, etc. 

Then he will be jn a position to know 
exactly why a condenser is used in any 
circuit and the effect its inclusion will 
have on the circuit action; he will be 
able to recognize the many different 
forms that condensers take; he will be 
prepared to diagnose correctly the 
symptoms of a defective condenser; and 
he will be able to do the same thing 
with any other piece of radio equip¬ 
ment. 

Once thoroughly familiar with both 
the theory and practice of every Item 
that is used in the design of a radio 
receiver or other electronic device, he 
will understand readily the function¬ 
ing of any new circuit he encounters, 
for the “new” part of the circuit will 
be simply one of arrangement. To him 
it will represent simply another group¬ 
ing of his thoroughly understood cir¬ 
cuit elements. 

This series of articles is to be a 
down - to - earth, “horse - sense” radio 
course, but do not get the ;dea that 
radio theory is to be neglected. You 
cannot become a good radio serviceman 
without a clear understanding of radio 
theory, but you can learn your theory 
in practical, usable form, stripped of 
all the double talk that makes it seem 
so much more complicated and difficult 
than it really is. Let us look at an ex¬ 
ample: 

If we pass an alternating current 
through a capacitor and vary the fre- 
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quency, we find that, as the frequency 
increases, more current passes through 
the capacitor. The engineers would 
have us remember: “The reactance of 
a capacitor is an inverse function of 
frequency.” 

If you want to remember it that way, 
go right ahead; but if you prefer sim¬ 
ply to recall that, as the frequency of 
an alternating current goes up, the re¬ 
sistance of a capacitor to the passage 
of that current goes down, and vice 
versa, you will be just as correct. Really 
to know a thing and to be able to use 
it, you must know it in your own words. 

But enough of telling what we are 
going to do. Let’s start doing it! 

The electron theory 

Accepting the electron theory is a 
good bit like ordering hash in a res¬ 
taurant: you must have faith. It is 
universally agreed that all matter is 
made up of atoms; yet no one, not even 
with the aid of the most powerful mi¬ 
croscope, has ever seen an atom. But it 
is only by dissecting the atom—and it 
takes millions of them to make up a 
speck of dust—that we are able to find 
an electron. 

The ordinary garden variety of atom 
is made up of assorted particles of elec¬ 
tricity. In the center is a particle of 
positive electricity called the nucleus, 
and around this circulate one or more 
particles of negative electricity called 
electrons, in about the same manner as 
the planets in our solar system revolve 
about the sun. 

The thing to keep in mind about these 
various particles is that there are 
strong forces of attraction and repul¬ 
sion connected with them. For example, 
a positive nucleus has more attraction 
for a negative electron than Van John¬ 
son has for a bobby-soxer; but two 
negative electrons or two positive nu¬ 
clei simply can’t stand the sight of 
each other any more than can two 
women wearing identical dresses. 

Ordinarily, the positive nuclear 
charges and the negative electronic 
charge of an atom are in exact balance, 
but sometimes an atom loses one of its 
electrons and so becomes slightly posi¬ 
tive, in which case it is called a positive 
ion. If, on the other hand, it becomes 
slightly negative by picking up an ex¬ 
tra electron, it is called a negative ion. 
In either case, the atom is said to be 
ionized. 

An atom that has lost one of its elec¬ 
trons and so become positive has no 
morals at all, for it will steal any loose 
electron it can from a neighboring 
atom. This state of affairs makes it 
possible for an electron with an itching 
foot to swing along from one atom to 
another; and when we have enough of 
these electrons all traveling in the same 
direction for an appreciable length of 
time, we have an electric current. 

Some materials give up electrons 
easily and allow them to move about 
when attracted electrically. Called good 
conductors, such materials include most 
metals. On the other hand, there are 
substances which stubbornly hang on to 
their electrons and refuse to give up 
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any appreciable amount of them, even 
under strong electrical pressure. Ma¬ 
terials of this kind, such as air, glass, 
and rubber, are called insulators. 

The method by which electrons are 
persuaded to move through a conductor 
is the application of an electromotive 
force across the ends of the conductor. 
This electromotive force (e.m.f.) is 
produced in various ways, each of 
which produces a crowd of electrons at 
one end of a conductor. One of the most 
common is by the chemical action in a 
battery. The chemical action is such 
that one terminal of the battery be¬ 
comes positive and has a very strong 
attraction for negative electrons, and 
the other terminal becomes negative 
and is able to give up electrons very 
readily because it has a surplus of 
them. 

When this battery is connected across 
a conductor, say a piece of wire, the 
electrons start slipping from the atoms 
near the positive terminal to that 



terminal. These atoms, in turn, grab 
some electrons from their neighbors on 
the other side. The neighbors do the 
same thing, and the process continues 
until the atoms at the negative end of 
the wire replenish their losses from 
the negative terminal of the battery. 
This whole bucket-brigade movement 
of electrical charge takes place at the 
terrific speed of nearly 186,000 miles 
a second. 

Understand that a single electron 
does not zip from one end of the con¬ 
ductor to the other at this dizzy pace. 
The movement is similar to that which 
takes place when the last one of a 
whole row of dominoes, standing on end 
right next to each other, is pushed over 
—the toppling movement flashes to the 
end of the row in a split second; yet 
each domino has moved but a short 
distance. 

Each electron does drift slowly from 
one end of the conductor to the other, 
but its speed is much less and its path 
is much more erratic than that of the 
electrical charge itself. If we could 
paint an individual electron a bright 
red and were able to follow its progress 
through the conductor, we would find 
it following as erratic a path as a pin- 
ball-machine marble and moving along 
at an average speed of about 1 foot in 
11 seconds.^ This is its linear speed 
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through the conductor. It whirls around 
the nucleus at 100 miles per second. 

When the electrons move in a single 
direction through a conductor, we have 
direct current (d.c.). All batteries and 
some generators produce an e.m.f. re¬ 
sulting in d.c. Other devices, especially 
certain kinds of generators, produce an 
e.m.f. that periodically reverses its di¬ 
rection; the current that results from 
this type of voltage is 'called alternating 
current (a.c.). Each terminal of such a 
generator keeps changing from positive 
to negative and back again, and the 
other terminal keeps changing its 
charge so as always to remain opposite 
to that of the first terminal. 

The speed with which this voltage 
reverses may be from a few times a 
second to millions of times a second. 
The portion of its action during which 
an a.c. voltage starts at zero, builds up 
to a peak in one direction, falls to zero, 
builds up to a peak in the opposite di¬ 
rection, and again falls to zero is called 
a cycle. The number of cycles that oc¬ 
cur in a second is the frequency of the 
alternating current. Most a.c. voltages 
furnished to residences are of the 60- 
cycle variety, and the diagram shows 
how a complete cycle takes place in 
of a second. 

To use electricity, we must be able to 
control it; and to secure control, we 
must have methods of measuring it. 
The early physicists decided to estab¬ 
lish a connection between the newly 
discovered electricity and the old estab¬ 
lished standards of weight; so they 
said that the amount of electricity re¬ 
quired to deposit .001118 gram of silver 
from a standard solution of silver ni¬ 
trate in water should be known as the 
coulomb. If a coulomb of electricity— 
about 6.28 X 1018 (6,280,000,000,000,- 
000,000) electrons—flows past a given 
point in a second, a current of one am- 
pere is said to be flowing. A thousandth 
of an ampere is termed a milliampere. 

The unit used to measure the resis¬ 
tance of a conductor to the flow of cur¬ 
rent is the ohm. It was defined as the 
resistance offered to an unvarying elec¬ 
trical current by a column of mercury, 
14.4521 grams in weight, at the tem¬ 
perature of melting ice, with a constant 
cross-sectional area, and 106.3 cen¬ 
timeters long. The megohm, often used 
in radio work, is 1,000,000 ohms. 

Once the ampere and the -ohm have 
been determined, the volt, the unit of 
e.m.f., is easily defined. It is simply the 
amount of e.m.f. that will cause a cur¬ 
rent of 1 ampere to flow through a re¬ 
sistance of 1 ohm. 

And so we come to the end of the 
first chapter, and I still have not told 
you how to fix a radio; but do not be 
impatient. If you have understood all 
the foregoing, you have established for 
yourself a solid foundation upon which 
a complete mastery of the theory and 
practice of radio can be built. 

The next installment will tell how to 
find out what’s going on in an electric 
circuit—Ohm’s Law to the radio in¬ 
structors. 

^Mueller, Introduction To Eleetrica} Engineer* 
ing, McGraw-Hill. 
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Safety or Your Life! 


R adio servicemen and others 

familiar with radio sets are well 
aware of the shock hazards in the 
average home radio. They knoWi 
too, under what conditions an otherwise 
merely annoying shock can cause elec¬ 
trocution. Bui the average set owner 
and his family, and even the families of 
radio servicemen, have no idea of how 
dangerous a radio can b.^. 

Contact with a small radio (especi¬ 
ally midget a.c.-d.c. sets) while in the 
bathtub or shower has caused many 
electrocutions. Fatalities are often the 
result of a small radio falling from a 
shelf or chair into the bathtub. (See 
this magazine. June, 1948, page 19.) 



Contact with the chassis of a radio 
through its mounting bolts, tuning knob 
setscrews, or antenna, while touching 
some nearby grounded object such as a 
faucet or radiator, is a common cause 
of painful and unnerving shocks. Wet 
or damp floors can also ground a per¬ 
son sufficiently well to give him a shock. 

The public is not educated to use 
radio sets safely because no information 
explaining the matter in laymen^s 
terms reaches them. 

Unsafe practices rather than defec¬ 
tive equipment cause most accidents. 

A program to educate the public 
should be instituted and supported by 
the radio industry to help prevent ac¬ 
cidents caused by misuse of home radio 
equipment. Such a program should also 
make recommendations for eliminating 
shock hazards built into new equipment. 

The construction practice which con¬ 
tributes most to making a radio a safety 
hazard is that of grounding the chassis 
by connecting it directly to one side of 
the line cord. Without a polarized plug 
and receptacle, chances are 50-50 that 
the chassis will be connected to the un¬ 
grounded or hot lead of the power line. 
The radio may play equally well no 
matter which way the plug is inserted 
in the receptacle. 

When the line-cord wire connected to 
the chassis of the set does not go 
through the on-off switch, as in Fig. 1, 
the chassis is energized at all times. It 
is consequently a shock hazard even 
when the set is turned off. An isolated 

* Engineer, Florida Power ft Lisht Co. 


By R. P. BALIN* 


B-minus bus connected to the chassis 
through a parallel resistor and con¬ 
denser (Fig. 2) is commonly used to 
limit the current flow if a contact is 


These Ten Commandments 
spell sofety for you! 

1. Do not handle a radio or any 
other electrical device while in 
the bathtub or shower. 

2. Do not put a small radio where 
it may accidentally fall into the 
bathtub. 

3. When placing a radio in the 
bathroom or kitchen, locate it 
where no one will be able to reach 
it and touch a water faucet or 
electric stove at the same time. 

4. Do not remove a plug from a 
receptacle by pulling on the cord 
alone. 

5. Inspect the cord occasionally to 
see that it is in good condition. 

6. Do not force the line cord and 
antenna wire into the rear of the 
set when it is not in use. 

7. Do not hold onto the bare end 
of an antenna wire in order to 
improve reception. Increasing the 
length of the antenna will give 
the same results. 

8. Do not use low-hanging, make¬ 
shift antennas, such as a wire 
clothesline. 

9. Do not attempt to add a ground 
wire to any radio unless it has a 
specifically marked ground ter¬ 
minal. 

10. Do not use a radio whose cab¬ 
inet has been broken or discarded. 


made between chassis and ground. The 
open-circuit voltage from the chassis to 
an external ground such as a water 
faucet is still 117 voltSf sufficient to 
cause a startling electric shock. 



Fig. 3 shows the danger points on the 
usual a.c.-d.c. set. A number of mount¬ 
ing bolts will usually be found directly 
connected to the chassis. These are 
usually countersunk in the base of the 
cabinet, but they are seldom covered. 


They may easily be touched while mov¬ 
ing or lifting the radio. 

On the front of the radio the set¬ 
screws in the knobs are usually the only 
contact with the chassis. These should 
be short and never should be replaced, 
even temporarily, with bolts long 
enough to project above the surface of 
the knob. 

The rear of the average radio set 
calls for the greatest improvement. 
Here, in the majority of small sets, the 
metal chassis is exposed, usually with 
no insulating barrier of wood or card¬ 
board to prevent accidental contact. 
Rear covers of cardboard are provided 
on many models, but these loosen and 
are often discarded after a short time. 
A wooden cover made, as shown in Fig. 
4, with ventilating slots and a pattern 
suitable for use as a cord holder is best. 

Such a cord reel will be very useful 
if the radio is to be moved often. Many 
people have the habit of rolling the line 
cord and antenna together and jam¬ 
ming them into the rear of the set in 
the space above the tubes, a practice 
which results in bent condenser plates, 
shorted grid-cap leads, and damage to 
the cord. 

Antenna terminals, if provided, are 
seldom adequately marked. Many set 
owners remember the days when a 
ground connection was essential to good 
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reception and now attempt to attach 
ground leads to a.c.-d.c. sets not re¬ 
quiring them. Various mounting bolts 
at the rear of the set, such as those used 
for holding a loop antenna, are often 
mistakenly used as a ground terminal 
with possible fatal results. Radios on 
which it is not advisable to attach a 
ground connection should be plainly 
marked with a warning. 

The antenna wire is connected to the 
chassis through a small series conden¬ 
ser and the antenna coil, as shown in 
Fig. 5. The open-circuit voltage from 
the antenna to an external ground, such 
as a radiator, is 117 volts. The bare end 
of a hank antenna is therefore a shock 
hazard. Some simple method of sealing 
the end of a trailing antenna is advis¬ 
able. 

Phonograph pickup arms grounded 
for shielding have been a source of an¬ 
noying shock to many. Reversing the 
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NEWl DIFFERENTl An amazingly finer 10-inch di¬ 
rect-view TV receiver at an unbelievably low price! 
Incorporates remarkable new Select-View feature. 
Have your choice at the flip of a switch of a round 
picture for enlarged (64 square-inch) telescopic 
view for dramatic close-ups, oi; of a linear (56 
square-inch) picture for conventional viewing. 
Either way, you get a sharp picture, with excellent 
stability and truly photographic contrast. Features 
include: 12 channel push-button tuning—covers 
all U. S. TV channels; RF amplifier; 3 IF ampli¬ 
fiers; 2 video amplifiers; improved sync circuits; 
Automatic Gain Control; static-free FM audio sys¬ 
tem. Complete with 19 tubes, plus 10" picture tube 
and 3 rectifiers. Presented in a beautiful mahogany 
wood table cabinet, 17high, IfiJ^" wide, 19 
deep. For 105-125 volts, 50-60 cycles AC. Shpg. 
wt., 105 lbs. 

HallicroHert 508, 10'' TV wood table model. <oz.A CA 

NET, f.o.b. Chicago, only. 

$53.90 down, $19.04 monthly for 12 months 


a SEND FOR 

the 180-page 

AILIED 

RADIO BUYING GUIDE 

VAlOe-PACKEO-OP-tO-DATt 

it of tervic*"**"' e,sl Rodip't biga**’ 

t, builders and ,ele,«ion« of newest 

,log brings y«« ,„ey.taving low prices. 

I flnett at AlUED—^P****’'' 

1«. Gefy^ur a'uIED Catalog lodayl 


7-lnch Select-View Model T-65 

IN HANDSOME FURNITURE STEEL CABINET 


There’s nothing like it at this low price! Here’s perfected, clear^ 
sharp, bright Television—with a brand-new feature—Select-View. 
It’s remarkable—just flip a switch and view a round enlarged 
(28 square-inch) telescopic view for dramatic close-ups, or hayo 
your choice of a linear (24 square-inch) picture for conventional 
viewing—have both in one receiver! And check these additional 
features: factory pre-set push-button tuning of all U. S. television 
channels; simplified contrast control, easy horizontal and vertical 
framing; fine-tuning control; advanced type static-free FM audio 
system, using 4" x 6" oval PM dynamic speaker—plenty of audio 
output and exceptional tonal fidelity. Distinctively styled; in 
handsome furniture-steel cabinet in rich silver-gray; 2034" long, 
11" high, 17" deep. For 105-125 volts, 50-60 cycles AC. Complete 
with tubes. Shpg. wt., 45 lbs. 

Hallicraffert T-65. 7" TV model in furniture-steel cabi- tiZA pa 

net. NET, f.o.b. Chicago, only. 

$33.90 down, $11.98 monthly for 12 months 

507 WOOD MODEL. Identical to model described above except in 
deluxe mahogany wood table model cabinet. Includes Select-View picture 

feature. NET, f.o.b. Chicago, only.>179.50 

$35.90 down, $12.69 monthly for 12 months 


ALLIED RADIO CORP., Dept. 2«.B-9 

833 W. Jackeon Blvd., Chicago 7 , lllinoit 

□ Send FREE 1949 ALLIED Catalog. 

Enter order for Hallicrafters Model. 

.Enclosed $. 

O Full Payment Q Part Payment (Bal. C.O.D.) 

Name . 

Address . 

City . Zone .... State . 


ALLIED 


presents 


lO-Inch Wood Model 508 

WITH THE NEW SELECT-VIEW PICTURE 


hallicralters Television! 


ROUND 

for 

Big Picture 
Viewing 


LOW-PRICED 10-INCH AND 
7-INCH TABLE MODELS 

EXCLUSIVE! “SELECT-VIEW” 
PICTURE FEATURE 


LINEAR 

for 

Conventional 

Viewing 


Hove BOTH in One TV Receiver 


FC-BRUARY. 1949 
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plug will often remedy this condition^ 
but better shielding of the pickup car* 
tridge leads and isolation of the pickup 
arm is safer and more practical. 

Rubber-covered line cord is the least 
desirable type for use with some radio 
equipment. The heat generated in the 
cabinet is sometimes sufficient to grad* 
ually melt the rubber insulation at the 



Fig. 4 Fig. 5 


point at which the wire enters the 
chassis, and occasional twisting of the 
cord will eventually cause a short cir* 
cuit. Cloth-covered cord is more de* 
sirable where this can happen. In any 
case, the electric cord seldom lasts the 
life of the set to which it is attached, 
and it should be assumed that it will 
eventually require replacement. 


Because smooth, round plugs are dif* 
ficult to grasp, many people remove 
them from wall receptacles by pulling 
on the cord alone. Plugs made with a 
short molded handle look good and 
make removing them a safe and simple 
task, even when they are stuck tightly 
in the receptacle. 

Every set owner should be familiar 
with the safety rules listed on page 58. 

Accidents can easily be avoided. 
Through the medium of radio itself, lis¬ 
teners could be told to avoid hazards. 

Publicity designed to educate the 
public in the safe use of their radio sets 
may be distributed in various other 
ways. Radio manufacturers can provide 
such information easily in the form of 
booklets or tags attached to each new 
set. Warnings against the use of 
grounds on a.c.*d.c. sets should be 
stenciled on the chassis. Servicemen can 
use their window space effectively for 
the purpose. 

The public, once conscious that every 
electrical shock carries possible death, 
will be eager to learn how to avoid 
them. 


(As a suggestion for a good-will cam¬ 
paign, as well as a public service, en¬ 
terprising repair shops might have this 
list of safety rules printed, together 
with the name, address, and phone num¬ 
ber of the service shop, on gummed 
labels. Mailing these out to prospective 
customers or attaching one to the back 
of each set serviced should contribute to 
the public’s safety and the shop’s ad¬ 
vertising. And advertising that con¬ 
tributes to the public good is the kind 
that is the most effective. 

Servicemen interested in their cus¬ 
tomers’ safety can also insulate the 
heads of all chassis screws by sticking 
a small piece of cellulose tape over each 
one. Back covers can be replaced on sets 
lacking them. These may be available 
from the maker of the set, or the serv¬ 
iceman might make a special point of 
installing homemade insulating covers 
as described above. 

The charge, if accompanied by an 
explanation of the hazard to the own¬ 
er’s family (especially children), will 
make for added profit and good will.— 
Editor) 


Wire Recorder Service Problems 


By WILLARD MOODY 


S ERVICING a wire recorder in¬ 
volves the solution of mechanical 
as well as electrical problems. 
Radio set trouble is usually elec¬ 
trical, whereas the recorder may have 
both kinds of trouble in an aver¬ 
age service job. A typical recorder used 
for office dictation is the Peirce 66B 
shown in Fig. 1. Initially there is no 
wire on the right-hand spool. Run the 
wire from the left spool through the 
head, down to the right spool, and up 
clockwise. Secure it to the right spool 
with a piece of Scotch tape. Set the 
main selector switch for record and 
set the timer at zero. Close the mike 
switch; the recorder will then operate. 
Allow the spool to wind on wire for 
about 4 minutes, then reset the timer 
to zero, and the instrument is set for 
dictation. Unless this procedure is fol¬ 
lowed, you may make an overrun on 
rewind and break the wire, making it 
necessary to go through the rigmarole 
of restringing the wire on the drum. 
Using this method, there will be 4 min¬ 
utes of winding time to spare; it’s un¬ 
likely that the average stenographer 
will daydream for more than a couple 
of minutes before realizing that the 
time has come to operate the instru¬ 
ment properly. 

Perhaps the most common trouble of 
wire recorders is a dirty sound head 
which may cause wire breakage or 
poor-quality reproduction. The wire 
passing through the head leaves a de¬ 
posit of grime which can be cleaned off 
with a small brush dipped in carbon 
tetrachloride. 


Another common difficulty is wire 
breakage. This is more a symptom than 
a defect, and its cause must be traced. 

The next most common fault is poor 
brake adjustment. Each drum on which 
wire is wound is secured to a driving 
shaft. Inside the case, at the opposite 
end of each shaft, is a large drive 
wheel. Against each wheel is a brake 
consisting of a piece of spring steel 
with a soft piece of cotton fiber in con¬ 
tact with the wheel. The spring tension 
can be adjusted with a screw and lock¬ 
nut. Putting more pressure on the 
wheel by moving the spring blade near¬ 
er to it increases the mechanical load 
and tends to slow rotation, making the 
wire tighter. Too little wire tension 
will make the wire jump in the sound 
head or unravel from the spool; too 
much may make it break. 

The tension can be checked while the 
wire is traveling by putting a thumb¬ 
nail under the wire and lifting up. 
With experience you can feel the wire 
tension and tell whether it is right. 

The magpietic sound head seems to 
cause very little trouble. The head 
should be plugged in when testing the 
instrument as otherwise there may be 
excessive hum. Hum may be corrected 
in some cases by connecting C (in the 
6SJ7 plate circuit) to ground instead 
of the B-plus. Usually office or shop 
noise level will drown out any normal 
hum. In one very quiet office the nor¬ 
mal hum was reduced by running a 
grounding wire from the shielding at 
the 6SJ7 grid to the grounded end of 
the 6SQ7 cathode resistor. 


The instrument is subject to stray 
electric and magnetic fields. When re¬ 
cording, the mike should be kept away 
from the power wiring to avoid hum. 
If erasure is not complete, the cause 
probably is a defective 6V6 supersonic 
oscillator tube. 

In one recorder low gain was due to 
a change in the value of the 6SJ7 grid 
resistor. This should be 1 megohm, but 
it had gone down to 100,000 ohms. 

The main selector switch contacts get 
dirty occasionally and can be cleaned 
with carbon tetrachloride applied with 
a small brush. The relay contacts give 
far more trouble. To get at them (in 
the Peirce 55B) it is necessary to re¬ 
move the drive assembly from the metal 
cabinet. First unplug the sound head. 
Next, remove the screw on the right 
of the head. Pull the head gently 
straight out. Never force anything. 

Remove the four screws at the top of 
the case, holding the drive assembly 
with one hand as the last two screws 
are taken out. Now pull straight back. 
It may be helpful to remove the 6V6 
and 5Y3 tubes, although it isn’t essen¬ 
tial. The drive is connected to the 
chassis by a cable and multi-element 
plug (not shown in the diagram). The 
assembly can be lifted out without re¬ 
moving the plug: but to make ohmme- 
ter tests, or to gain greater freedom in 
working on the drive, the plug can be 
removed. 

The relay contacts can be cleaned by 
working a %-inch strip of fine crocus 
cloth back and forth. The relay arma- 
(Continued on page 62) 
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TELEVISION IfJflanuai 



Conuins material on all popular teleTlalon sets, 
of Admiral, Belmont Radio. DuMont. Famawortti. 
General-Electric. Halltcraftcn. Motorola. Phtlco. 
K.C.A., Sonora. Btromberg-Carl son. and others. 
Oirea doacription of circuits, many pages of test 
patterm. response curves, oscilloscope waveforms, 
alignment tables, service hints, many diagrams in 
the form of giant double-spread blue* 
prints, test points, voltage charts, etc. 

Large size: 8V&zli in., manual style 
binding, flexible covers, priced at only. 




Compiled by 
N. Beitman. 
radio engineer, 
teacher, author 
& serviceman. 


Includes Every Populor Television Receiver 

In this giant volume of television factory data, you have everything 
you need to repair every modern television set. For only $3, total price, 
you get complete service and alignment material on all popular T-V 
sets. You receive easy-to-understand explanations of circuits, 144 pages 
of alignment procedure, test patterns, T-V antenna data, response 
curves, oscilloscope waveforms, voltage charts, adjustment hints, many 
diagrams on mammoth 11x17-inch blueprints, everything to bring you 
up to date and make you an expert in television repairs. 


FIND-FIX ALL TELEVISION FAULTS 

Use this new practical “cyclopedia*' of 
television servicing as your guide to quick 
fault finding and repair of any modern 
television set. Eliminates guesswork—tells 
you just where to look and what to do. 
Will cut hour-wasting jobs to pleasant mo¬ 
ments. Use comparison test-patterns for 
quick repair, or look up probable cause of 
trouble in pages of hints after simply ob¬ 
serving fault of picture on screen. No equip¬ 
ment needed with these tests. Or use your 
volt-meter and compare values with many 
voltage charts included. Observe wave¬ 
forms similar to hundreds illustrated using 
test points suggested and in a flash locate 
what used-to-be a hard-to-find fault. This 
manual will give you the know-how of a 
television expert and will repay for itself 
on the first T-V job. 


BIGOEST BARGAIN T-V TRAINING 

For over 15 years, radio servicemen 
expected and received remarkable values 
in Supreme Publications service manuals. 
The new 1948 Television Manual is a 
virtual treatise on practical television 
repairs. By normal standards, such a 
large manual packed as it is with charts, 
practical data, illustrations, diagrams, 
photographs, and expensive extra-large 
blueprint^ should sell for $10 — but as 
another Supreme special value, it is 
priced to seiwicemen at only $3, post¬ 
paid. Only a publisher who sold over one 
million of various radio manuals can 
offer such a bargain, based on tremend¬ 
ous volume-sales. Read about this new 
T-V manual at left. Find out about other 
radio manuals listed below. Use and save 
with Supreme Publications. 



Rodfo Dfogroms ond F.M. Service Manuals 

You can speed-up and simplify radio repairs with Supreme 
Publications Manuals. Service radios faster, better, easier, save 
time and money, use these most-often-needed diagram manuals to 

f et ahead, earn more per hour. For the remarkable bargain price 
only $2 for most volumes) you are assured of having in your 
shop and on the job, needed aiagrams and other essential repair 
data on 4 out of 5 sets you will ever service. Every popular radio 
of all makes from old-timers to new 1948 sets, including F.M. and 
Television, is covered. Clearly printed circuits, parts lists, align¬ 
ment data, and helpful seiwice hints are the facts you need to 
improve your servicing ability. Let these manuals furnish you with 
diagrams for 80% of all sets. There is no need to spend large sums 
for bulky, space-wasting manuals, or to buy additional drawings 
every few weeks; be wise, use SUPREME Manuals to get the most 
in diagrams and service data for the smallest cost. Select manuals 
at left and below. Check titles you want and rush coupon. 


F.M. ond Television 

Use this large manual of factory in¬ 
structions for trouble-shootinfiT. repair¬ 
ing. and alignment of all popular 
1947 F.M. and Television sets. Covers 
every popular make, including F.M. 
tuners, AM-FM combinations, and all 
types of television receivers. Detail 
circuit diagrams, theory of operation, 
test hints, alignment data, including 
both meter and oscilloscope methods. 
Use this recent Supreme manual to 
save time and money on your very 
next F.M. or T-V job. Data presented 
on 192 large pages, 8>^xll inches. 
Sturdy, manual-style binding. 
Tremendous value. JO 

Price postpaid, only. mm 


1948 Rodio Diogroms 

Be prepared to repair Quickly all new 
1948 radio receivers. In this big. single 
volume you have clearly-printed large 
schematics, needed alignment data, 
replacement parts lists, voltage values, 
and information on stage Bain, loca¬ 
tion of trimmers, and dial stringing, 
for almost all recently released sets. 
Makes toughest jobs amazingly easy. 
Find all faults in a jiffy. A worthy 
companion to the 7 previous volumes 
used by 120.000 shrewd radio service¬ 
men. Will pay for itself on first job. 
Manual covers models of 42 different 
manufacturers. Giant size 8^x11 
inches. 192 pages and Index. 
Manual-style binding. SO 

Price only .. mm 



1947 1946 1942 1941 1940 1939 

MOST-OFTEN-NEEDED RADIO DIAGRAMS 
Each manual has between 192 and 20S pages of diagrams, 
alignment data, voltage values, and service hints, 
manual style, large size, SH^ll**. Price, each. 


1926-1938 

RADIO 
DIAGRAMS 
240 Paget 

Price $2.50 


RECORD CHANGERS 
New Post-War Manual 


Service expertly all modern 
(1945-1948) record changers. 
Includes every popular make. 
Just follow simplified factory 
instructions to make needed 
adjustments and repairs. Hun¬ 
dreds of photographs and ex¬ 
ploded views. Large size: 
8^x11 inches. 144 fact-filled 
pages. Price postpaid, 
or at your jobber. 
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Radio Servicing Course-Book 


Here is your practical radio course of 22 easy-to- 
follow lessons at an amazing bargain price. Re¬ 


vive fundamentals, learn new servicing tricks. 



all about signal tracing, oscil¬ 
loscopes. recording, P.A., 
test equipment and T-V. Just 
like a $100.00 correspondence 
course. Everything in radio* 
servicing. With self-testing 
questions and index. Large 
size: 81^x11". $05| 

New 1949 Edition Great value, only... 


Slip re Puhlwations 


Available at all Leading Radio Jobbers 

FEBRUARY. 1949 


I MO RISK TRIAL ORDER COUPON 
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SUPREME PUBLICATIONS, 3727 W. 13tli St, Chicago 23, ILL 


Ship the following manuals for a 10-day 
trial under your guarantee of satisfaction 
or money-back. 

□ New 194$ Television Manual... .$3.00 
Q 1947 F.M. and Television Manual 2.00 

□ Post-War Record Changers. 1.50 

□ Radio Servicing Course-Book... 2.50 

Q 1 am enclosing $.send i> 08 tpaid. 

O Send C.O.D. I am enclosing $.. .deposit. 


Most-Often-NeMled 
Radio Diagram ManuaU 
□ 1948 


□ 1947 

□ 1946 

□ 1942 

□ 1941 

□ 1940 

□ 1939 


1 PRICED 
f AT ONLY 

‘2 


EACH 


□ 1926-1938 — $2.50 
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Address: 
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ture can be pushed in or out with the 
fingers as required to put a slight pres¬ 
sure on the contacts. A file is unsuit¬ 
able because of the close tolerances. Do 
not bend the springs out of alignment. 

In addition to operating electrical 
contacts, the relay armatures actuate 
metal sliders which push rubber idler 
wheels in and out of contact with the 
main drive wheels to make the recorder 
run forward or reverse. 

If there is too much friction (this can 
be checked by pushing the sliders back 
and forth with the tension springs re¬ 
moved), the relays may chatter or 
break down. Often a little oil will cor¬ 
rect the trouble; but the oil must not 
be doused on or be allowed to get on 
the drive wheel surfaces, where fric¬ 
tion is necessary to get drive action. On 
one unit it was necessary to use a small 
file to file down the surfaces of the 
slider’s groove. 

The relay coil resistances are not 
given by the manufacturer but several 
checked were 2,200 ohms. The reverse 
relay didn’t function and the 4,000-ohm 
resistor in series with the relay circuit 
overheated in one recorder serviced. A 
short had been caused by a machine 
screw in contact with the coil. Snipping 
off the extra length of screw and put¬ 
ting a piece of tape around the coil 
cured the defect. 

Faulty rewind operation may be 
caused by dirty relay contacts. Exces¬ 
sive hum or distortion may be due to a 


bad electrolytic capacitor. These ca¬ 
pacitors affect relay operation. 

The timer switches usually cause no 
trouble. But, when the drive assembly 
is put back in the cabinet, don’t forget 
to insert the timer shaft. 


In any schematic drawing printed here¬ 
after in Radio-Electronics, a connec¬ 
tion to chassis which cannot be con¬ 
nected safely to earth will be indicated 
by the chassis sign ( —1». ). Any connec¬ 
tion directly to earth or to a chassis 
which can be earthed will be indicated 
by the ground symbol ( 4“ ) • The chassis 
symbol will therefore be used on most 
a.c.-d.c. receivers and other pieces of 
equipment in which the chassis is or 
may be hot. 

New readers will be interested in 
other conventions observed in this mag¬ 
azine. Almost everybody is now aware 
that the curved plate on the capacitor 
symbol ( ) indicates the negative side 

of an electrolytic and the outside foil 
of a paper capacitor. The symbol K in 
resistance and impedance values is less 
well understood. It means “kilo” and 
is the international abbreviation for 
1,000. Thus a lOOK resistor is a 100,000- 
ohm resistor. 

The symbol M used with a resistor 
means “megohm” and is the interna- 


A poor ground contact on the re- 
mote-control jack prevented normal op¬ 
eration on another instrument. Clean¬ 
ing the contact and bending the spring 
slightly with long-nose pliers corrected 
the trouble. 


tional abbreviation for that term. A 
small m used with an inductor means 
“mini” or one-thousandth. Thus 1 mh 
is one millihenry, and 1 /xh is one micro¬ 
henry. 

All resistor and capacitor values are 
understood to be in ohms or micro¬ 
farads, unless otherwise stated. Thus 
an .OOOTL capacitor has a value of .0001 
microfarad; and if expressed in micro¬ 
microfarads, the abbreviation is given 
thus: 100/i/xf. 

Resistors are considered to be rated 
at 1 watt, unless otherwise stated. Volt¬ 
age ratings, if they are normal values 
for the given circuit, are usually not 
given. It requires little inspection to 
see that the voltage in an a.c.-d.c. re¬ 
ceiver is not likely to get above 150 
and that a 50-/xf cathode-bypass capaci¬ 
tor is seldom likely to have more than 
26 volts across it. 

If there is any doubt, the safe rule 
for capacitors is to make the working 
voltage high enough to be absolutely 
sure it will be safe. 


NOTES ON SCHEMATICS 
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European Report 

By Major Ralph W. Hallows 

Radio-Electronics London Corresfondent 



■V watchers, 
hams, radio 
dx-ers, and 
FM enthusi- 
lasts—and many 
I broadcast listeners 
as well—are going about with bright 
smiles on their faces in Britain just 
now. The reason? The new regulations 
against causing interference with radio 
reception. At the moment they're still 
before Parliament in the form of a bill, 
but there's no doubt that they will soon 
become part of the law of the land. Up 
to now the situation has been absurd 
and unsatisfactory. The Postmaster 
General's Department, which is respon¬ 
sible for the control of telecommunica¬ 
tions, broadcasting, and television, has 
had no powers to compel anyone to 
cease radiating interference. When, as 
a result of complaints, investigators 
tracked down the source of interference 
to a particular factory or private house, 
all the Post Office officials could do was 
exercise charm and persuasion on the 
owner. If his views about where they 
could put their suppressors were (to 
say the least) unorthodox and lacking 
in politeness, they had no more to say. 

All this will soon be altered, for it 
will become an ojfenee to radiate or even 
to reflect interference on any radio 
frequency up to StOOO vie. 

The new procedure will work .out 
something like this. You find that un¬ 
pleasant noises are upsetting your radio 
reception or that "‘snow storms" spoil 
the images on your television screen. A 
complaint to your local post office brings 
along engineers equipped with all the 
necessary instruments. If they track 
down the trouble to Neighbor A's elec¬ 
tric shaver, or Neighbor B's food mixer, 
or Neighbor C's refrigerator, they can 
serve notice on A, B, or C to end the 
nuisance within 28 days by having sup¬ 
pressing appliances fitted. Should the 
culprit fail to do as he is told, he may 
then be brought up in court, where he 
may be fined up to $250. Owners of all 
kinds of automobiles and trucks will be 


compelled to suppress their ignition 
systems. Factories will have to see that 
none of their machinery radiates inter¬ 
ference. 

Fine news, you'll admit. Many of us, 
though, would like to see it made illegal 
to sell any kind of household electrical 
apparatus which is not guaranteed 
harmless in the matter of radio inter¬ 
ference. It has always struck me as a 
curious state of affairs that a good 
many of our radio manufacturers 
should also be manufacturers of appli¬ 
ances which must interfere with the use 
of their radios. It would, I feel be fair 
if the manufacturer who made and sold 
interfering apparatus were made to pay 
for the necessary suppressors when a 
complaint was made. After all, the 
manufacturer knows (or should know) 
what his products are likely to do in the 
way of causing interference; but more 
often than not, the purchaser, who may 
not know a commutator from a com¬ 
muter, has not the faintest suspicion 
of the trouble that his new domestic 
gadget may cause. 

Seo wgves and radio waves 

England's telephone network makes 
considerable use of automatically oper¬ 
ated VHF radio links for spanning the 
estuaries of rivers and the salt water 
separating small outlying islands from 
the shore. The height of the antennas 
and the output power of the transmit¬ 
ters are, as a rule, designed for the 
required ranges and no more. Some re¬ 
cent tests show that when high winds 
cause rough seas there is often a com¬ 
pletely unexpected increase in the range 
at which good reception is possible. In¬ 
vestigation of this curious effect isn't 
yet complete, but the data so far ob¬ 
tained seems to show that when the air 
above the water is laden with salt spray, 
a kind of wave guide or duct for v.h.f. 
transmissions comes into existence. Un¬ 
der these conditions a transmitter with 
a normal extreme range of about 30 
miles often gives strong, clear signals 
at twice that distance. The effect is 
most pronounced when the air temper¬ 
ature is several degrees below that of 
the water. Signal strength at a distant 
receiver may then be several thousand 
times greater than it should be in 
theory. 

French high«definftion TV 

Though TV broadcasts in France 
have been stabilized at 455 lines until 
1966, much experimental work is being 
done there with systems of higher def¬ 
inition. Equipment already in use or 
on order is for 729, 819, and 1,029 lines. 

(Continued on page 66) 


FACTORY 
SPEAKER 

n —— r REPAIRS 
LEDIDNC since 1927 


SAVE 

REPAIR YOUR OWN SPEAKERS with LMtOM's 
SPEAKER ACCESSORIES KITS. 

. . . designeU especially to ttt the needs of every Badlo- 
mtn. We are lold that these klta are the finest of tbelr 
kind—and the clieapest! 

KIT A: SPEAKER CONES ... an indispensable assort¬ 
ment for BVKRV RADIO SHOP! 12 asstd. 4" to 12* 
fine quality moulded & free-edge (magnetic Inch) less 

voice coils. Kit of 12 ..2.00 

(We can supply CONES & VOICE COILS FOR 
EVERY .SPEAKER. WRITE US YOUR NEEDS. 
PROMPT SERVICE GUARANTEED.) 

KIT B: SPEAKER CONE RINGS ... 50 asstd. card¬ 
board mtg. rings In popular siaes. 3* to 12*. Kit of 

50.1.49 

KIT c; SPEAKER SPIDER KIT 
. . . handy assortment of popu- 
lar sizes used In sundard 
speakers. Includes: dustproof, 
™ cup. Inside & center mtg. etc. 

Kit of iO asstd. 1.75 

KIT D: RADIO CEMENT A 
SOLVENT . . . 3 oz. each of 
all-purpose fast drying cement 

and thinner. With brush. . .v:-'.*®? 

KIT E: CONE CENTERING SHIMS ... set of 16 In 4 

thicknesses, all In leatherette case. Kit of 16.35 

KIT F: SPEAKER REPAIR KIT . . . the ’ BIO KIT* 

. , . worth many times Its Price in savings A conveni¬ 
ence. Contains 25 asstd. mtg. rings. 16 spiders. 25 
voice roil forms. 3 yds. felt strip, 20 dtamols leather 
segments, kit of 16 shims and tube speaker cement. 
Instructions Included. Now only.2.49 



OE LUXE SPEAKER BAFFLES ... for wall, comer or 
table mtg. of speakers up to lO*. Beautiful polished wal¬ 
nut veneer; sturdy reinforced construction. Sloping 

front from 3^' depth. Overall: 12* x 14*. Shpg. wt. 

4 lbs. .1.49 

SMALL MOTOR VALUES! DCLCO ALNICO FIELD 

MOTOR; 250 RPM. 27V. DC. shaft. 3^4* x 1 %*. 

Shpg. wt. 1 lb .2.49 

MOV. AC INDUCTION: 1750 RPM. fracL HP for 
phono, fans, displays etc. 2%' O.D.. 2* deep. shaft. 

Shpg. wt. 2 lbs..I.S9 

3 RPM HAYDON TIMING MOTORS: llOV, 60 cycles. 
OD, 1' deep, H' shift ShPg. wt. 1 lb.2.49 


FREE SUPPLEMENTS . . . CHECK THOSE DESIRED 
Ll BROORDINO PARTS A ACCESSORIES 

□ ALNICO magnets 

□ HEARING AID A MINIATURE PARTS 

□ RADIO A KI.£CTRONlC PARTS 
n GEARS. SHAFTS A PULLEYS 



TV-FM ANTENNA POLE 
IRACKETS 

Both service man A user rave about 
how fast and easily these are installed 
on any wall! Strong dlecast aluminum 
will support any TV antenna using 
pole up to 1%' dlam. Complete with 
hardware. Shpg. wt 2 lbs.1.39 


THEY’RE ALL SWITCHING TO LEpTONE'S 
JUMBO RADIO PARTS ASSORTMENT 
Radio Serrlceman James E. Riley of West Chester. Pa., 
uys: . couldn’t have gotten a better buy ... nor one 

which would give so much service for that small price.” 
That’s wiiMt thousands say about this great sssortment 
of new A dismantled Radio A Electronic partal 17 PULL 
POUNDS OF COILS. SOCKETS, WIRE. TRANS¬ 
FORMERS. HARDWARE. REKISTORS. CONTROLS— 
the list could go on and on (shpg. wt. 21 lbs.t> FOR 
ONLY .2.95 


CABINET SLIDES: For console ■ changers, recorders, 
transmitter racks, drawers of every type. Heavy duty 
aluminum A steel; smooth ball-bearing action. For side 
or bottom mtg. Shpg. wt. 2 lbs. pair. 

9* extension (13* overall) .1.39 pr. 

11* cxtensloD (15* overall) .1.98 pr. 

12H'extension (16H'overall) ... 2.19 pr. 

MORE TUBES AT NEW LOW PRICES! 

STOCK UP NOW at up to 80% OFF LIST. OuUUndlng 
bu>'s. Perfect condition; GUARANTEED 90 DAYS! 
(Unsealed cartons.) 

#27. 35. 35W4. 35Z5. 39. 77. 80. 85, SYS. 6A4, 6A7. 

6H6. 6K7. 6X5 or SOB-S.39 

#24, 50. 78. 1A7. 1L4, 1LA6, 1LH4. 5Y4. 6A3, 6B7. 6C5. 
6F6.«.!.%. P' 7. 6(15. 6117, 12S.*7. I2SJ7. I2SK7. 12SR7, 
7A7. 7B7. 7Y4. 50L6. 1232 or 1619.49 


TUBE CARTONS; 

Miniature (1* sq. x 2%*) per 100.98 

GT size dU' sq. X 3%') per 100...1.25 

Medium (1%* sq. x 4*4*) per 100.1-49 

Large (2* sq. x 5*) per 100.1.79 

HIGH FIDELITY CRYSTAL MICROPHONESl Made 
for wtirld famous hearing aid mfr. Now sensationally low 
priced! Sensitive dlarthraem tvne. Smal sl»" (l^'O.D. 
%* deep) Ideal for REGULAR. LAPEL OR CONTACT 
>nKE or as PILIAIW SPEAKER. Rubber shock-mtd. 
metal frame. This price In effect only until our ciiirent 
supply Is exhausted. FIRST COME—FIRST SERVED. 

(Less housing) ..98 

Lightweight .ALUMINUM HOUSING for crj-stal mike .15 


ilin. order tt.OO — 10% rfep. reQ. on oil 0.0.D/e. 
Pleoae add mfHeient posfope—e#eesa refunded 


uaiOiE 


RADIO 

CO. 


69-67 DEY STREET. NEW YORK 7, N. Y. 


FEBRUARY. 1949 
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REPAIR 
HOME AND 
AUTO RADIOS 
FASTER 
with Ghirardi 
Gadgets 


Ohirordi Gadgets troubleshoot radio sets 
with lightning speed. Just flip a Card, 
and there before you are the "tests" and 
"remedies" for almost any trouble. 

HOME RADIO GADGET— Spots 400 dif¬ 
ferent troubles in Power Units, Receiver 
Circuits Proper, Tubes, Loudspeaker, An¬ 
tenna, Ground, Batteries, etc. Covers 
such symptoms as "Hum," "Weak," 
"Noisy," "Inoperative," "Intermittent 
Reception," "Fading," and many more. 
Tells what tests to make. Suggests the 
remedy for each trouble. Only 50c. 

AUTO-RADIO GADGET— Spots 444 spe¬ 
cial auto-radio troubles in all possible 
trouble-sources for 11 Common Symptoms 
including "Hum,** *'Weak," "Noisy," 
with and without Cor and engine at rest, 
"Noisy" when Car is coasting with igni¬ 
tion off, "No Reception " "Intermittent," 
"Foding," "Distortion,** ond "Oscillo- 
tion." Only 50c. 


A few 
nights of 


THIS 


Can pave the way to a TtllC 
prosperous future of 11110 


EASY-TO-LEARN BASIC RADIO-ELECTRONICS 
TRAINING FOR BEGINNERS 

36 Big Courses in One...only $5 complete 


No matter whot port of ELECTRONICS-RADIO- 
TELEvlSION work you plon to enter, o knowledge 
of basic fundamentals is obsolutely essential. 
Ghirordi's world-famous 972-page RADIO PHYSICS 
COURSE gives eioctly the training you need—at 
o price you con afford to pay! If broken into "course" 
form and sent os monthly lessons, you*d regard it as 
o bargain at $50 or more! Insteod, you buy it for 
only $5—ond you progress os fast os spore reading 
time permits, Mony hove completed it In only a few 
weeks! Actually, this big 4 lb. book has given more 
beginners their start in Rodio Electronics than any 
other book or course! RADIO PHYSICS COURSE is 
more widely used for home Study and, during World 
War II, was more widely used for Signal Corps 


and Navy training than any other book of its kind. 

ASK THE MEN WHO KNOWl 
Ghirordi’s RADIO PHYSICS COURSE starts your 
training at the very beginning—with Basic Electricity. 
Then it takes you step by step through the entire field 
of RADIO-ELECTRONICS. Nothing is omitted or con¬ 
densed. Everything is explained os simply os A-B-C. 
You con understand every word of it without previous 
radio training of ony kind. Ask any Radio-Electronics 
man. He’ll know the booh—because he probably 
trained from it himself! Get started now in Radio! 
Get started right! Our 10-days FREE EXAMINATION 
offer is your absolute protection. If you don't like 
RADIO PHYSICS COURSE you don't need to keep it. 
You cannot lose! 


Here are a few of the 
Sound, Speech. Music 


LEARN FASTI^LEARN RIGHT! 

things about which RADIO PHYSICS COURSE teaches you; 


Spee 

Electron Theory 
Electric Current 
Electric Circuits 
Resistance 
Batteries 

Electromagnetism 
Electromag-Induction 
Condensers, Coils 


Afternoting Currents 
Transformers 
Filters 

Measuring Instruments 
Radio Waves 
Vacuum Tubes 

Detector & Amplifier Tube Action 
Radio-Frequency Amplifiers 
Superheterodynes 


Audio Amplifiers 

Power Supplies 

Loud Speakers 

Auto & Aircraft Radio 

Aviation Radio 

Public Address Systems 

Phototubes, Cathode Ray Tubes 

Sound Pictures, otc.. etc. 


Here’s hew to train at heme to be 
A PROFESSIONAL SERVICE EXPERT 


Don’t be a mere ‘‘screw driver mechanic!” Learn 
scientific service methods—at home —for only %S\ 


A* A. Ghirordi's 


RADIO PHYSICS COURSE 


972 pages; 508 clear illustrations; 656 self-test re¬ 
view questions that moke study doubly easy! 


ALFRED A. ghirardi. 
the man who makes Rodio. 
Electronics easy to learn. 


There's a reol future for you in servicing—ond A. A. Ghirordi's MODERN 
RADIO SERVICING Is [ust the book to stort you on it without delay. And 
remember: Radio Itself only represents the beginning of this big book's 
usefulness to you. What it teaches you about Radio Servicing, Test Instru¬ 
ments and Modern Scientific Technical Procedure is exactly the trainir>g 
you need to fit you to "grow up" with the fost-exponding Electronics 
profession in all of its servicing phases. Actually, it gives a COMPLETE 
MODERN EDUCATION in truly professional service work of the kind that 
will be your "Open Sesame!" to the real opportunities in RADIO- 
ELECTRONIC servicing springing up on every side. 


A. A. Ghirordi's 

MODERN RADIO SERVICING 

1300 pages; 706 helpful illustrations; 720 self¬ 
test review questions. 


ALL ABOUT INSTRUMENTS— 
TROUBLESHOOTING—REPAIR 

Read from the beginning, MODERN RADIO SERVICING 
is a Complete servicing course from A to Z. Used for 
reference, if is an involuable refresher course on any type 
of work that puzzles you. Explains test Instruments used in 
Radio-Electronic service work—also how, when, why and 
where to use each one; how to make preliminary trouble 
checks and perform circuit analyses; how to repair or 
replace parts or make substitutions—ond literally hun¬ 
dreds of additional subjects, including How to Start and 
Operate a Successful Service Business of Your own. Only 
$5. 10 days free examination. Use coupon. See MONEY¬ 
SAVING OFFER! 


I’LL HELP YOU LEARN TO 
EQUIPMENT EVER MADE 


GHIRARDI TRAINING SAVES YOU TIME AND MONEY 




JP 


radio-electronics for 
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REPAIR ANY RADIO-ELECTRONIC 

... and, to PROVE IT, 111 send any of these 
great books for 10 days^ examination! 


THIS 4>/4 lb. HANDBOOK SHOWS EXACTLY HOW TO REPAIR 
OVER 4,800 RECEIVER MODELS 

Cufs Service ancf Tes^ Time in Half on Literally 
Thousands of Jobs—Only $5 


Whether you repair radios for a livin* or work with them 
only occasionally. Ghirardl’s RADIO TROUBLESHOOT¬ 
ER'S HANDBOOK will help you do literally thousands of 
Jobs better and TWICE AS FAST. Eliminates useless test¬ 
ing! Saves time—helps you make more money! 

TELLS YOU WHAT TO DO— 
EXACTLY HOW TO DO IT! 


Aetually. this giant. 744-page. 

‘ * ■ nda. 


_ .. .. . . manual-size Handbook Is a 

definite, dependable guide for diagnosing, locating and re¬ 
pairing the common Troubles in over 4.800 receiver ana rec¬ 
ord-player models of 202 leading manufacturers. When a 
receiver comes In for repair, simply turn to the 404-Paoe 
Case History section. Look up the notes on that make and 
model. Chances are. you’ll find EXACTLY the information 
you reQuire. The Handbook tells what the trouble i»—how to 
remedy it. Ideal for training and speeding up the work of 
new service helpers—handling tough jobs In half the usual 
time—repairing cheap sets rapidly. 


NOT A ••STUDY" BOOK 

The tabulations on hundreds of additional pages give you 
invaluable data on Color Codes. Tubes. I-F alignment and 
transformer troubles, tube substitutions, etc., and the liter¬ 
ally dozens of charts, graphs, diagrams, data and helpful 
hints will save you money every day you use them! “Thanks 
to Ghlrardi’s Handbook, I repaired my radios In one hour 
after it had been returned as ‘unrepairable’ from a local 
shop.” writes J. L. Fizzell, Kansas City. Mo. 

"WORTH 10 TIMES THE PRICEI" 

"1 would not take ten times the price my Handbook cost 
me,” says C. E. Daniels of Florida. 

“Started to work for me the first day I bought It. The Case 
Histories take you right to the trouble and save headaches 
and hours of testing,” says Julius Slske, Jr., Curtis Bay, 
Maryland. 

Try It lor 10 days on our examination offer. See Money- 
Saving offer in coupon. 



A. A. Ghirardi's 

RADIO TROUBLESHOOTER’S 
HANDBOOK 

744 big, manual liie pages 


BRAND NEW! publisher 


Complete, practical data on the theory, 
types ond makes of recorders, their ap¬ 
plications and performance measurements 

MAGNETIC 

RECORDING 

by S, J. Begun 

Vice-president and chief engineer, 

The Brush Development Company 

300 pages, 6 z 51, 130 if/ustraf/om. Price 

Here, in on authentic, easily understood book, 
is the "low down" on one of the fostest grow¬ 
ing electronic developments in all of its de¬ 
sign, engineering, service and experimental 
phases. From the history and theory of the 
art, MAGNETIC RECORDING brings you ac¬ 
curate doto on every detail of modern equip¬ 
ment. os well os its present and potential pos¬ 
sibilities in a wide range of applications 
from home entertainment to motion pictures, 
broadcasting, professional and amateur radio, 
and special applications such os secret com¬ 
munications (speech scrambling). 

FU ND AM ENTALS—COMPON ENTS— 
EQUIPMENT 

Acoustic and magnetic factors, including the 
complexities of ferromagnetic materials ore 
carefully explained. A-C and D-C biasing 
methods, ^ distortion factors, reproducing 
heods, drive mechanisms, and the various 
Recording medio os well os methods of re¬ 
cording, reproduction and erasing ore dis¬ 
cussed in detail. Of particular value is the 
book's complete outline of standard and spe¬ 
cial magnetic recording devices, their fea¬ 
tures and applications; o helpful study of 
Instruments required to evoluote magnetic 
recording system performance, and o dis¬ 
cussion of irTTportont reseorch problems fac¬ 
ing this new industry. Even the much debated 
subject of the magnetic versus other record¬ 
ing methods receives careful consideration. 
Throughout, the book contains o wealth of 
material not readily ovailoble from any other 
source. More than 130 diogroms and illustra¬ 
tions aid moteriolly in o clear understanding 
of the various subjects. Read it for 10 days 
AT OUR RISK. Use coupon. 



The first book of 
Its kind about 
this fasf^grow* 
Ing eleefronie 
development 

1— A Short History of 
Magnetic Record¬ 
ing. 

2— Acoustic Foctors 
in Magnetic Re¬ 
cording. 

3— Magnetism. 

4— Theory of Mag¬ 
netic Recording. 

5— Components of a 
Magnetic Record¬ 
ing System. 

6— Magnetic Record¬ 
ing Equipment. 

7— Applicotions of 
Magnetic Record¬ 
ing. 

8— Instrumentation 
and Magnetic 
Recording Meas¬ 
urements. 

9— The Magnetic 
phonograph. 

10—Generol Glossary. 
Order your 
copy fodoyl 


LEARN ELECTRIC 
MOTOR REPAIR! 

Tro/n of home for good pay In an 
unerowded field 

There's big money in motor repair work! Prices ore 
good. The field is not crowded. The home appliance 
repair business is a vast one and motor service is o 
highly important port of it. ELECTRIC MOTOR REPAIR 
by Robert Rosenberg Is the book thot will train you 
easily ond quickly—for only $5 complete! 

NO OTHER HOME TRAINING 
BOOK LIKE ITI 

ELECTRIC MOTOR REPAIR explains every detail of 
motor trouble diagnosing, repair and rewinding. 
Covers o-c and d-c motors, synchronous motors and 
generators and BOTH mechanical and electrical con¬ 
trol systems. Quick reference guides show exactly how 
to handle specific jobs. 

Bosed on what con be leorned from this big book 
alone, you con train quickly for PROFITABLE motor 
repair service, ideal for beginners. Unexcelled for 
actual bench use in busy shops. Every type of work 
it demonstrated VISUALLY by more thon fOO easily- 
understood diagrams. Unique Duo-Splrol Binding or- 
rongement divides book into two sections. BOTH text 
ond related pictures con be seen AT THE SAME 
TIME. Lies open flot on the bench while you work 



Robert Rosenberg's 
ELECTRIC MOTOR 
REPAIR 

560 pages; over ^00 
diogroms and 
pictures. $5. 

USE COUPON! Proc. 
tice from it 10 days 
at our risk! 


I ifmt. i.i«» wpwn HOT on Tot DencH while you work 
Only _ 

.....—I 
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I 
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I 


book. 


□ GH^RARW home radio 


opprovoi 

' ’ n RADIO troubleshooter-S 


$5 l$S-50 outside 

n MAGNETIC RECO*®'’!*. , 

O ^ jc fjs.SO outside U.S.AJ 

’ librory — 


■'gadget (50c) „rvic« ,'i)>;VoUBLESHOO'rEE'* 


... Helps you learn at home 
EASIER, BETTER, FASTER! 


Nome 
9 Address. 


State 


City *■ . — 

“t--—— 
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Poreifiii Slews 


I MONEY BACK OUAKANTEE —W« b«liev* uniH offtrcd for $alo by mail ordor should bo sold 
! only on a "Monoy-Back-lf-Not-Satlified'' basil. Wo carofully chock fho do»ign, calibration and vaiwo 
I of all itomo advorfisod by tis and tinhoiitatingly offor all morchandiso lubjoct to a return for credit or 
I refund. You, the customer, are the tole judge as to value of the item or items you have purchased. 


20,000 OHMS PER VOLT!! 


™*»IODEL m TUBE & SET TESTER 



Model 777 operates on 90«I20 % 
Volts SO cycles A.C. Housed ^ 
in beautiful hand-rubbed 
cabinet. Complete with test 
leods. tubes, chorti and de¬ 
tailed operating instructions. 

Size 13" K I2'/2 ' * S". 


9S 

NET 

PRICE 


SPECIFICATIONS: 

* Testa all tnbea inclnding 4, 5, €, 7, 
7L, OctalSo LiOCtals, Television* 
Mmiric Eye, Thyratrons, Single 
Ended. Floating Filament, Mercury 
Vapor Rectifiers, New Miniatures, 
etc. Also Pilot Lights. 

* Tests by the well-established emis¬ 
sion method for tube gnallty, di¬ 
rectly read on the scale of the 
meter. 

* Tests leakages and shorts of any 
one element against all elements 
in all tubes. 

* TesU both plates in rectifiers. 

* Tests individual sections such as 
diodes, triodes, pentodes, etc., in 
multi-purpose tubes. 

* New type line voltage adjuster. 


V.O.M. SPECIFICATIONS: 


D.C. VOLTS: (St 20.000 Ohm: Per Volt) 
0 te 7.5/15/75/150/750/1.500 Voltl 

1.000 Ohm: Per Veit) 
$00/3.000 Volt: 


A. C. VOLTS: (At 10, 
0 te 15/30/150/300/1.5 


O.C. CURRENT: 

0 ts I.S/I5/I50 Ms. 0 to 1.5 Ampere: 


• RESISTANCE: 

0 to 5,000/50.000/500.000 Ohm: 0 to 50 
Mesehmt 

• DECIBELS:(BsMd on zero deelbelt esusi: 
.006 Watt: into s SOO-Ohm line.) 

—10 to + ii db.. + 10 to -t- 36 db.. + 
30 to + 58 db. 



MODEL 670 SUPER METER 

A Combination VOLT-OHM-MILLIAMMETER pins 
CAPACITY REACTANCE. INDUCTANCE and 
DECIBEL MEASUREMENTS 

D.C. VOLTS: 0 to 7.5/15/75/1 $0/750/1500/7500. A. C. VOLTS: 
0 to 15/30/150/300/1500/3000 Volts. OUTPUT VOLTS: 0 to 
15/30/1 $0/300/l$()0/3000. D. C. CURRENT: 0 to 1.5/15/ISO Ma.: 
0 to 1.5 Amp:. RESISTANCE: 0 to 500/100,000 ohm:, 0 to 10 Meg¬ 
ohm:. CAPACITY: .001 to .2 Mfd., .1 to 4 Mfd. (Quality test 
for electrolytic:). REACTANCE: 700 to 27,000 Ohms: 13,000 
Ohm: to 3 Megohms. 

INDUCTANCE: 1.7$ to 70 Henries: 35 te 
8,000 Henries. DECIBELS:—10 to +18, +10 
to +38, +30 to +58. 

The model 670 comes housed in a rugged. 

Crackle-finished steel cabinet complete 
with test leads and operating instruc¬ 
tions. Size 5'/i" X 7'/j" * 3". 
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THE MODEL SB—4 COMBINATION 

SI6MAL GENERATOR and SIGNAL TRACER 



SIGNAL GENERATOR 
SPECIFICATIONS: 

• Frequency Range: ISO Kilocycles to 50 Mega¬ 
cycles. • The R.F. Signal Frequency is kept 
completely constant at all out-put levels. * 
Modulation is accomplished by Grid-blocking 
action which is equally effective for alignment 
of omplifude and frequency modulation as wolf 
os for television receivers. • R.F. obtainable 
separately or moduloted by Audio Frequency. 


SIGNAL TRACER 
SPECIFICATIONS: 


* Uses the new Sylvania IN34 Germanium cryf- 
tal Diod# which combined with o resistance- 
capacity network provides a frequency range 
of 300 cycles to SO Mega¬ 
cycles. The Model 88 
comes complete with oil 
test leads and operating 
instructions. ONLY 
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NET 


20% DEPOSIT RE9UIREP ON ALL C-O.P- ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. 


n PARK PLACE NEW YORK 7, N. Y. DEPT. RC-R 


(Continued from page 6U) 

What puzzles me is how anyone hopes, 
by any methods now known, to make 
such high-definition systems provide 
the average home with entertainment. 

To me, the position appears to be 
something like this: to obtain a good 
image with a large number of scanning 
lines, a surprisingly wide range of mod¬ 
ulation frequencies is needed. So long 
as plenty of money is available, the re¬ 
quired wide-hand transmitter can be 
constructed; but to do justice to these 
transmissions, the TV receiver must 
also be of a very-wide-hand type. That 
means that it must be so costly that few 
can afford to buy it. More lines don’t 
mean a better picture unless a bigger 
range of modulation frequencies in¬ 
creases horizontal definition to keep 
step with the vertical. If the vertical 
definition of the image is better than 
the horizontal (or vice versa), a viewer 
with normal sight sees it much as it 
would appear to a sufferer from severe 
uncorrected optical astigmatism. It is 
much better focused in one axis than 
in the other. 

Let’s take a few figures for an 819- 
line transmission. Line and frame sync 
pulses need about 7% of the available 
lines—say 58 lines per image. That 
leaves 761 actual scanning lines. The 
range of modulation frequencies needed 
for the faithful transmission and re¬ 
ception of such an image, assuming in¬ 
terlaced scanning, may be taken as: 


1.26L2AN 

2 


where L is the number of 


actual scanning lines, A the form fac¬ 
tor or aspect ratio of image (usually 
%), and N the number of complete im¬ 
ages per second. In this case we have: 
7612^ X 5x25x1.25 
2X4 

N, by the way, is taken as 25 because 
in most of Europe the frequency of a.c. 
main supplies is 50 cycles. I make the 
answer 9 me in round figures. And that 
means a carrier-plus-sideband range of 
18 me, which is something to which no 
low-priced TV receiver could hope to do 
justice. So where do we go from there? 


Aufo rodor needed 

As I write, we are in the second week 
of the worst spell of foggy weather 
that I can remember. The fog began 
with scattered patches of poor visibility 
in southern England. Day by day these 
grew larger and larger and more and 
more dense. Now almost the whole of 
the country is covered by a cold, damp 
blanket of mist, with the range of visi¬ 
bility reduced to less than a yard in 
some places and nowhere much beyond 
60 to 100 feet. A day or two ago I had 
to make a trip of about 26 miles by au¬ 
tomobile to visit a hush-hush radio re¬ 
search laboratory. My home stands 500 
feet above sea level, and the sun was 
shining brightly; but the greater part 
of my road lay at a much lower level, 
and there the fog was so dense that at 
the end of an hour I had covered less 
than six miles. There was nothing to 
do but to turn back—and the return six 
(Continued on page 
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Who Will Get the Better Job? 


The Radioman Who Looks Ahead Will Get Ahead 


* 


Don’t play blind man’s buff with your future! Are 
you, like many other professional radiomen, so 
wrapped up in your present routine work that you 
are losing^ sight of where you will be tomorrow? 

Look at the successful radioman. You’ll find 
that he’s the fellow who looked and planned ahead. 
Today, as a member of the great radio-electronic- 
television industry, you have opportunities that 
few men ever enjoyed in the past. Your future suc¬ 
cess can be assured by the plans you make today. 

The radio industry is expanding so fast, that it 
is doubtful any radioman can truthfully say he 
has kept pace with all the major developments. 
Thousands^ of new men have joined the ranks of 
the radio industry creating new competition for 
you. New developments create demands for more 
advanced technical ability. You can’t afford to be 

If you have had professional or amateur radio 
experience and want to make more money» let 
U 8 pwe to you we have the training you need to 
qualify for a better radio job. To help us answer 
intellisrently your inquiry— plcane aUtc hrieflu your 
background of experience, education and present 
PosUion. 

Capitol Radio 
Engineering Institute 

An Accredited Technical institute 
Dept. 142A. 16th and Pork Road, N. W., Woshington 10, D. C 

Branch Offices: N«w Y*>h (7| 170 Iraadwqy . Sqn Fraqcbco(2| 7*0 Morktt If. 
FEBRUARY, 104? 



a “pre-war model’’. You must “re-tool” your tech¬ 
nical knowledge in order to keep pace. 

Look ahead and start now to increase your tech¬ 
nical ability with the thorough, practical technical 
training for which thousands of professional ra¬ 
diomen have enrolled with CREI since 1927. This is 
a real, honest-to-goodness practical course in radio¬ 
electronics and television engineering that leads 
to better jobs, and security in the knowledge that 
you are capable of coping with tough problems. 

CREI courses are still available at pre-inflation 
prices and today give you more thorough instruc¬ 
tion service per dollar than ever before—on con¬ 
venient terms. It costs you nothing to read the 
interesting facts. Write today. 

VETERANS! CREI TRAINING AVAILABLE UNDER 6. I. BILL 


MAII, COUPON POR FR£E BOOKLET 


■ CAPITOL RADIO ENGINEERING INSTITUTE 

16 th A rark Road, N. W., Otpt. UlA. WashIngtoR tO, D. C. 

Gentlemen: Pleaae send your free booklet, •*Your Future in the 
New World of Electronics/* together with full details of your 
home>study trainint;. I am attaching a brief resume of m 3 ' 
experience, education and present position. 

Check field of greatest interest: 


0 


□ 


PRAaiCAL RADIO-ELEaRONICS □ PRAaiCAL TELEVISION 

BR0ADC6STIR6 Q AERON 6 HTICAL RADIO ER6INEERIN6 
RECEIVER SERVICIR6 


name.... .... 


STREET 


CITY....ZONE_.STATE..! 

□ I AM ENTITLEB TO TRAININ6 UNDER 6. I. DILL. t 
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Foreifln News 


i M f ^7. DiK»«ard th« unlMlievabiy l«»w price and compare it 

■ M %^r9MEmEmKtm%MSk tfi the basis of appearance, quality and performance to any other Tube 

! Tester (AMY MAKE, ANY PRICE). If you are not completely satisfied with the model 247 after a 15 day trial, 

■ return It to us for full refund—no explanation necessary. . « ^ 

I The model 247 Is not surplus nor is it a hashed over pro*war model. It Is newly designed and Incorporates new 
advances in Tube Tester design. Read the description below and order one today! 

THC HEW MODEL 247 

TESTER 

: Checks octalSf loctals, bantam jr. peamust 
: television miniatures^ magic eye, hearing 
■■ aids, thyratrons, the new type H.F. miniVi- 
tures, etc. 

Features: 

* A newly designed element selector 
switch reduces the possibility of obso¬ 
lescence to an absolute minimum. 

* When checking Diode, Triode and 
Pentode sections of multi-purpose 

tubes, sections can be tested individually. A special isolating circuit allows 
each section to be tested as if it were in a separate envelope. 

* The Model 247 provides a super sensitive method of checking for shorts and 
leakages up to 5 Megohms between any and all of the terminals. 

* One of the most important improvements, we believe, is the fact that the 
4 position fast-action snap switches are all numbered in exact accordance 
with the standard R.M.A. numbering system, ^us, if 
the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. 

Model 247 comes complete with new speed'^read chart. Comes housed 
in handsome, hand-rubbed oak cabinet sloped for bench use. A 
slip-on portable hinged cover is included for outside use. Si*cJ 
X 8%" X 5%". 

20% Deposit Required on All C.O.D. Orders 



ONLY 
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MOSS ELECTRONIC DISTRIBUTINC CO. 


DEPT. RC-2, 229 FULTON ST. 
NEW YORK 7, N. Y. 




PDLic^^alARM 




AMP OThehS 


Tunes 152-162 Me|Kycles 

F. M. Superheterodyne, 115 Volt^ A.C.-D.C 
Tubes—12AT7. (2) 6BJ6. 19T8. 35B5. 35W4. 
2 stages high gain 10.7 Megacycle I.F.'s. Ra¬ 
tio detector. Plastic cabinet 10yj>x6^x6 
deep. Schematic and instructiqns. Shipping 
weight 7 lbs .... 

Sensitivity 10 Microvolts or better. Selectiv¬ 
ity 250 K.C.’s or better. 

Reception expectancy with attached antenna 
from 50 Watt transmitter 3 miles, much 
farther from transmitter of more power or 
outside antenna. 

Ready to plug in and use; 28 Watts power 
consumption. 

SEE YOUR DEALER FIRST OR WRITE 


$3995 


Slightly 
hlghar 
West Coast 
Excise Tax 


F.O.8. 

Indianapolis 
$10.00 with 


vest C.O.D. 


IJFAnV *A00EL PR6-L 

TUNINI^ J0-4A MrSA- 
NOW CTCLti A hi OR F M 


$3995 


RADIO APPARATUS CO. 

T19 IMORTII RANEHCFt ITIIEIT 
INDIANAHOLli INDIANA 


{Continued from page 66) 
mile journey took a great deal longer. 

How 1 wished that there was such a 
thing as automobile radar as well as 
automobile radio! It should not be dif¬ 
ficult to design a device which would 
indicate to the driver his distance from 
the edge of the road as well as from 
the vehicle in front. Possibly some form 
of sonar would be more suitable than 
radar. It would be a boon here, for 
though we don't often have such long 
periods of fog, any really thick mist is 
apt to immobilize (or to slow down to 
walking pace) hundreds of thousands 
of automobiles and commercial trucks; 
and the cost of such a slowing-down is 
heavy, to says nothing of the loss of 
life and the damage due to the crashes 
which inevitably occur. Here's a field 
for some of you inventors! 

That radar can make travel safe and 
speedy in even the worst of weather 
conditions is shown by the record of 
the shipping entering and leaving Liv¬ 
erpool, with its wonderful port radar 
system, and by performances of the 
cross-channel steamers sailing between 
Dover and Folkestone in England and 
Calais and Boulogne in France. Thanks 
to their own radar gear and to that in 
use on shore, these vessels have been 
able to maintain a full service; on few 
occasions have they arrived more than 
a few minutes late. Yes, we certainly 
want automobile radar—or its equiv¬ 
alent. 

RADIO REPAIR IN CANADA 

Radio servicing procedure in Canada 
differs considerably from that employed 
in the States. Very few radio repairs 
are made in the home. Instead, sets are 
picked up and an operative set left with 
the customer until repairs are com¬ 
pleted. Customers expect that a re¬ 
placement set will be left with them; 
considerable ire would be aroused if the 
serviceman failed to do so. 

Repair charges made by the average 
radio serviceman in Ontario and Que¬ 
bec approximate $2.50 for the initial 
service hour plus $1.75 for each subse¬ 
quent hour. In the prairie provinces, 
however, servicing costs are about $1.50 
per hour. Vancouver service rates are 
at an all-time low, $1.25 per hour. 

Most radio repairs in Canada are 
guaranteed for 60 days and the repair¬ 
man makes follow-up calls without 
charge unless the difficulty is unmis¬ 
takably the result of tampering. Eighty 
per cent of all Canada's radio service¬ 
men own their own shops, the remain¬ 
der working in department stores, or 
radio and appliance sales stores. In 
Toronto, Montreal, Ottawa, Regina, 
Calgary and Vancouver, most radio 
service shops offer service only. 

The greatest need of Canadian radio 
servicemen is for portable test equip¬ 
ment. The typical repairman in the 
prairie provinces spends a sizable seg¬ 
ment of his time bouncing over Domin¬ 
ion roadways. For this reason, portable 
signal generators, tube testers, set an¬ 
alyzers, and small 'scopes are greatly 
desired .—Gene Conklin 

RADIO-ELECTRONICS for 





















V -Worlil-Wiilc 
Station List | 

By ELMER R. FULLER 

Next month’s issue of Radio-Elec- 
7R0NICS will be a special television num¬ 
ber with many more pages than usual 
(144) and many special articles on TV. 
Appropriately, the World-Wide Station 
List will be replaced by a complete list 
of television stations in current opera¬ 
tion in the United States, with their 
channel numbers. The list should be 
useful to television viewers all over the 
country, especially those with an ex¬ 
perimental turn of mind who like to try 
^ lor TV dx. 

In April you will find a complete list¬ 
ing of commercial FM stations. So ex¬ 
pect the short-wave list again in May. 
We’ll be gathering data in the mean- 
time. 


Location Station 

Freq, 

Schedule 

POLAND 




Warsaw 


6.100 

1100 to 1800 

PORTUGAL 




Lisbon 

CS2WD 

6.150 

1330 to 1800 

Lisbon 

CSX 

6 . 3:0 

1230 to 1800 

Lisbon 

CSW7 

9.730 

1900 to 2000 

Lisbon 

CSW6 

11.040 

1230 to 1530; 1600 to 
1800 

PORTUGUESE 

GUIANA 



Bissau 


7.100 

1345 to 1730 

SALVADOR 




San Salvador 

SN 

7.310 

1300 to 1500; 1900 to 
2300 

SOUTH AFRICA 



Capetown 

ZRK 

5.880 

2345 to 0130; 1100 to 
160U 

Capetown 

ZRL 

9.610 

0300 to 0700; 0900 to 
1030 1 

Johannesburg 

ZRH 

6.010 

2345 to 0130; 0900 to ! 
1100 

Johannesburg 

2RG 

9.520 

0900 to 1045 

Johannesburg 

zrj 

9.900 

0;{15 to 0715; 0900 to 
1110 

SOUTHERN RHODESIA 



Lusaka 

ZftP 

3.910 

1030 to 12110 

SPAIN 




Aiicanto 


7.950 

0700 to 1000 ; HuO to 
1800 

Madrid 

EAQ 

9.370 

1330 to 1600; 1830 to 
2200 

SPANISH MOROCCO 



Tetuan 


6.060 

0230 to 0300; 1300 to 
1500 

SURINAM 




Paramaribo 

.PZH5 

5.840 

1800 to 2045 

SWEDEN 




Stockholm 

SBU 

9.530 

2000 to 2100 

Stockholm 

SOB2 

10.780 

lOOO to 1055; 1230 to 
1330: 2000 to 2100 

Stockholm 

SBP 

11.700 

0140 (0 0220; 0600 to 
0650; 2000 to 2100; 




Sun.. 0215 to 1100 

Stockholm 

S 6 T 

15.150 

0145 to 0645; 1000 to 
1100 ; 1230 to 1330; 
2000 to 2100 

SWITZERLAND 




Berno 

HERS 

C.ICO 

0245 to 0715; 1200 to 
1700; 2030 to 2230 

Berne 

Berne 

HEK3 

7.380 

1000 tu 1045; 1510 to 
1530 

HEF4 

9.180 

Berne 

Berne 

HEIS 

11.710 

Mon.. Tucs., Frl., 
0215 to 0330 

HEK4 

11.9C0 

164.5 to 1715 except 
Salurxlays 

Berne 

HER 6 

15.310 

154.5 to 1630: 1615 to 
1715; 1830 to 2000; 

2030 to 2230 


Geneva 

HBL 

9.340 

1300 to 1500 

TAHITI 




Papeete 

/08AA 

6.980 

Tuestlavs and Fridays, 

2200 to 2400 

TURKEY 




Ankara 

TAP 

9.460 

1000 to 1615; Sun., 
Mon.. Thurs., 1530 to 

Ankara 

TAQ 

15.190 

154.5 

0000 to 0200 ; 0415 to 
0730 

UNITED STATES 


Boston 

WRUS 

6.040 

Mexican beam, 1900 

Boston 

WRUW 

9.570 

to 2230 

South .Vmcrlean beam. 

Boston 

WRUL 

11.720 

2000 to 2200 

Ccntial American 

Boston 

WRUW 

11.730 

beam. 2000 to 2400 
Central Americ,in 

Boston 

WRUA 

11.790 

beam. 1725 to 1900 
European beam. 1430 

Boston 

WRUA 

15.200 

to 1745 

European beam. 1115 




to 1400 
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Sub-Panel Assembly 
—Strong, Simple, 
Accessible 


with 
cov«r 
Dv«r 
r«%istor 

pockrti 

removed 
to »how d*siyo 

The rU 99 edn«st. th« ftim- 
pliclty of ctosign, ond the 
contoquont occessibil- 
Ity of components ore 
shown h«r*. Molded of 
stvrdUst bakollte, the 
sub-pon«l provides scpa- 
rote pockets for resiitors. 
This separation mokes for 
orderly ossembly, highest 
postible occossibility, 
ond added insuTotion for 
preventing shorts. All con- 
rtections ore short ond 
direct. Coble wiring it 
eliminated. Eoch battery 
hos Its own comportment, 
ogoln Increosing occessl- 
bility . 

High voltoge probe 
<25.000 volts) for 
TV, rodor, x-ray 
ond other high 
voltoge tests, 
o I s o avoir 
able. 


Tbo New Simpton Switch Mechonitm. You will Tmd no 
other Switch mechanism on the morket like this Simpson 
switch. It Is built of molded baketito discs. Unusually sturdy 
contocts^ of heavy stamped brost, sllver-ploted for superior 
conductivity ore molded permaneMly into each disc. They con 
never come loose, never get out of position. When the discs 
ore ossembled Info the Complete switch, these contocti ore 
self-erfclosed agoinst dust. Dongcr of shorts is outomalicolly 
eliminotecl. As the switch is rotated from range to ronge, the 
contoct is olwoys positive and unvorying, 

A ball-ond-spring mechonitm positions the switch ot the 
selected ronge by o 3-point pressure. Switch U thus held 
securely in ploce, yet smoothly re positions to eoch new'range. 
This mechanism is olso self-enclosed ogoinst dust In q bake- 
lite housing, 

RArstGES 

20,000 Ohms per Volt D.C., 1,000 Ohms oer Volt A.C. 

Voltst A.C. ond D.C.r 2.5. 10, 30, 250, 1000, 5000 
Output: 2.5. 10, 30. 250, 1000 
Mifltomperes, D.C.: 10. 100, 500 
Microamperes, D.C.: 100 
Amperes, D.C.: 10 

Decibels :5 ranges): ^10 to -f 32 D.B. 

0-2000 {12 ohms center), 0-200,000 (1200 ohms center). 

0-20 megohms (120.000 ohms center). 

Model 260, Siies x 7** x 3Ve"... 

Model }d0 In Roll Top Sofety Cose, os shown. 

Slie: 5^** X 7** X ...$45*95 

Both complete with test leods ond 32-poge Operolor't Monuol 


Ask your jobbor or write lor complete descriptive literature. 


-. 538.95 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicogo 44, 111. 
In Conodo: Boch-Simpson, Ltd., London, Ont. 


Model 260 


Volt-Ohm- 

Milliammeter 

There’s good reason 
why this is the world’s 
most popular high 
$ensitivit> volt- 
ohm-millianimetcr. In 
every part, from 
smallest component to 
overall design, no 
competing instrument 
can show superiority. 
It outsells because it 
outranks every similar 
instrument. And in 
the Simpson patented 
Roll Top safety case, 
shown here, it brings 
you important and 
exclusive protection 
and convenience. 
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W«rM-Wide StatiiMi List 


AT LAST!! A LOW COST POWER 
INIT FOR SERVICE WORK 



“A” 


ELIMINATOR 
#KC MO 


KIT 


only 



For the first time, we are offering a well-engineered six volt direct current power unit for 
auto-radio and similar service work in kit form!! 

This unit was formerly in the high priced range. Now, we have placed all the essential 
components necessary for construction in kit form, and are offering them to you at this low, 
low price. 

These kits fulfill the long-standing need of every serviceman and technician. They are 
designed to operate from a 115 V.A.C. 50/60 cycle source, and deliver 6 V.D.C. well-filtered 
from three to eight amperes, with a peak rating of ten amperes. The A.C. ripple percentage is 
held to remarkably low values. 

This unit charges a standard auto battery in one day!! 

# Do away with bulky batteries! 

# Do away with corroding fumes! 

# Simplify your service operation! 

Order this ttne kit tor your bench today !! 

No C.O,D*s. Full remittance with order. Shipping wt,, 12 lbs. 

f ATTENTION DEAI 4 ERS! 'Write tor quantity dlMcounts 

OPAD-GREEN COMPANY 

71 Warren St. Phene: BEekmon 3-7385 New York 7. N. Y. 



SELSYN TRANSMITTER A INDICATOR 

Ideal S8 Badte' -.-r, 

Beam poBltlonr. — 

Indicator for 
Ham Telerl* 
sion. or Com¬ 
mercial uaa. ‘ 

Complete with 
live-inch 1-82 : 

Indicator. Au-n 
toiyn Tranw.. !• 

12 Volt 60 
cycle trana- i 

wiling InBtructlons. Price: NEW..^,,. ■ ■ ■ -1 ■ .S7.y5 

1-82 Indicator only: $ 4 .^ 5 —Transmitter only: S2.W 

TRANSFORMERS 

Primary’ 110 Volt 60 cjxle: 24 Volt Soc 1 amp. .Sl.tS 
Primary 110 Volt 60 o'cle: 24 Volt Sec. .5 amp. .SI.SO 
Primary 110 Volt 60 cycle: 14-14 Volt Sec. ^ 

7^ or IS amp..... ....14.95 

Primary 110 Volt 60 cj’cte: 12 Volt Sec. 1 amP. .51.50 

MARKER BEACON RECEIVERS 

BC-1023—Receives 75 Me. Modulated Signal, can be 
varied from 62 te 80 Me. Operates self-contained sen¬ 
sitive relay that can be used to operate equipment 
from remote point. Needs only 12 to 14 Volts DC “or 
filament and plate voltage. Complete with 4 tubes* 
schematic. Shock mounted. Sire: x 5% x 3* . 

NEW* in original boxes. Price. . ... 53.79 


INTERPHONE AMPLIFIER BC-347 

Army Aircraft Type: uses 6F8 Tube. Contains two 
(2) Midget High Fidelity UTC ouncer transformera 
X 1%'). Input 200 ohm to single or push pull 
Grid. Output 200 olim from single or push-pull 
plate, plua reaistors, condensers, etc. Completely endued. 
Sire: 2%* x 4' x 6^ Loss Tube—only—Each. . 

Or Threo (31 for...... . -.52.00 


WHIP ANTENNA FOR MOBILE AND 
STATIONARY USE— MP-48 Mast Base Mounting with 
heavy vertical Coll Spring, inaulated at top to c^ive 
Mast Sect. M8-&3. Mast Base only. S2.95 


MAST SECTIONS— For above MP-^S, tubular steel, 
copper coated, painted—In 3 foot sections. Bottom sec¬ 
tion MS-53 can he used to make any length. MS-52 
51-50-49 for taper. Screw-in type. Sections. .SOc eack 


isrnx 
9 V. DC 
la V. DC 
la V, Df 
IV S-. DC 
28 V. DC 
12/24 V. DC 
13/26 V. DC 
28 V. DC 

12/24 V. DC 
1K V. DC 
11 V . DC 
lS/44 V. DC 


DYNAMOTORS 

OnTPCT 
IPS V. 95 MA 
lat V. 100 MA 
4^6 L'. 200 MA 
hV SCR 522 
K-y SCR 522 
r/ No. 19 MARK II 
F/ BC-64 5 
400 Cycle Inverter 
(RMonditloned) 
500 V. 50 MA 
F/ Comm. Receivers 
230 V. 100 MA 
440 V. 200 MA A 
220 V. 100 MA 


RTOCK NO. 
DM 635 X 
D 402 
D 401 
PE 88 
PE 94 
P/S #3 
PE 101 
MC-149P 

USA/ 0151 
DM 32 
DM 20 

D-104 


PRICB 

<3.15 


Ul 

12.IS’ 

m 

f.lf 


500 MA (Swinging), 5000^ ^ 


selsynS 

110 Volt 60 cycle* 78411 Size V. .. .S5.9S Pair 
2J101 — no Volt 60 cycle* Instructiwii.. .S3.00 Pair 

CHOKES 

CHOKE—5-20 
V. Test 

CHOKE—8 H 500 MA FlUer* 5000 V Tost. .5 8.50 
CHOKE—8 H 700 MA Filter, 7500 V. Test . SI2.90 
CHOKE—5-20 E 700 MA (Swinging). 7500 

Test .aLaa..aji.r t .512.45 

MOTORS 

6 or 12 Volt AC-DC. Heavy Duty reversible motor 

with A*' X A*' shaft. Price: NEW*. S2.95 

6 Volt AC-DC Motor—ideal for auto fans* models, etc. 

Shaft U' X Used, Tested..51.50 

Model Motor 12 Volt AC-DC double end shaft 

motor. Sire; 2%' D x 2%' W x 1%*' H. Price. .51.50 
no Volt 60 O'de. Ball Bearing, approx. 3500 RPM 
1/25 HP. Shaft A*' X Motor sire: 6%' Dx 4' H. 

Con%-erted type. Price. .,.S2.9S 

Hand Tool Motor—12 Volt AC-DC 5600 RPM. 3%*' L x 
1^' Dle. with spline shaft D x U Frice.22.95 

MOTOR CONTROL RHEOSTAT 

Heai-y-dnty. wire woimd control for regulating speed 
of AC or DC motors* toy trains, etc. 150 Watt. 8.28 
ohms, 5 amps. Price... 51.75 

HIGH VOLTAGE TRANSFORMER— n5/230 vaC 

50 or SO C 3 ‘cle; output 2500-0-2500 VAC (2000 Volt DC 
after choke input fllter at 500 MA.). Price: NEW .539.75 

ADDRESS DEPT. PE • ALL PPiCES F.O.B. 
LIMA, OHIO • 25% DEPOS/r Off C.O.D. ORDERS 


FAIR RADIO SALES 


1?? sOLITh main ST. 

LIMA, OHIO 


Botton 

Beston 

Beaten 
Beston 
Beaton 
Beaton 
Cincinnati 
Cincinnati 
Cincinnati 

Cincinnati 
Cincinnati 
Cincinnati 
Cincinnati 

Cincinnati 

Cincinnati 

Cincinnati 

Cincinnati 
Delano, Calif.. 
Delano* Calif. 

Delano* Calif. 
Delano, Calif. 
Delano, Calif. 
Delano. Calif. 
Dixon, Calif. 

Dixon, Calif. 
Dixon. Calif. 
Dixon, calif. 

DIxofi. Calif. 
Dixon, calif. 

Dixon. Calif. 
New York 
New York 
New York 
Now York 
New York 
New York 

Now York 
New York 
Now York 
Now York 

Now York 


New York 
New York 
New York 

Now York 
New York 
San Francisco 
San Francisco 
San Francisco 

San Francisco 
San Francisco 
San Fnnelsce 
San Francisco 
San Frajieisco 
San Francisco 


WB09 

WRUL 

WRUA 

WRUW 

WRUX 

WRUX 

WLWO 

WLW82 

YLWRI 

WLWO 

WLWO 

WLWRI 

WLWR2 

WLWK 

WLW82 

WLW8I 

WLWLI 

KCBF 

KCBR 

KCBA 

KCBF 

KCBA 

KCBF 

KNBA 

KNBI 

KNBI 

KNBX 

KNBI 

KNBX 

KNBA 

WCBN 

WNRX 

WNRA 

WCDA 

WOOC 

WRCA 

WCBN 

WCRC 

WNRE 

WNBI 


15.210 

15.290 

15.290 

17.750 

17.750 

2t460 

9.590 

9.700 
11.710 

11.790 

15.250 

15.350 

15.330 

17.800 

17.800 

21.650 

21.690 

9.700 
15.130 

15.150 

11.810 

15.330 

17.850 

9.650 

0 750 
11.770 
11.790 

15.130 

15.250 

21.460 
9.650 
9 670 
11.770 
11 830 
15.130 
15.150 

13.270 

15.270 
15.280 

17.780 


WCBX 17.830 


WNRI 

WOOW 

WCRC 

WNRA 

WNRX 

KWID 

KWIX 

KGEX 

KWIX 

KWID 

KGEI 

KWIO 

KGEX 

KGEX 


18.160 
21 500 
21.570 

21.610 

21.730 
0.570 
9.570 

11.730 

11.860 

11.900 

15.210 

17.760 

17.780 

17.880 


European beam* 1300 
to 1700: South Amer¬ 
ican beam* 2030 to 
2230 

£urm>«an beam, 1200 
to 1400: 1430 to 1715: 
South American beam* 
1730 to 1900: Sundays 
to 1800 

Central American 
beam, 1900 to 2230 
European beam, 1100 
to 1815 

Central American 
beam. 1725 to 1900 
European beam* 1400 
to 1715 

European beam* 1530 
to 1700 

South American beam* 
1900 to 2220 
South American beam. 
1800 to 1900; Sun¬ 
days. 1900 to 2230 
South American beam* 
2000 to 2100 
European beam, 1130 
to 1630 

European beam. 1300 
to 1600: 1630 to 1700 
South American beam* 
1800 to 1900; Hun¬ 
tleys. 1900 to 2230 
South American beam, 
1900 to 2230 
Spanish beam. 1630 t« 
1700 

European beam, 1130 
to 1600: South Amer¬ 
ican beam* 1900 to 
2230 

European beam, 1100 
to 1630 

lapanese-Chinese 
beam, 0400 to 0030 
South American beam, 
1900 to 2230: Philip¬ 
pine beam* 0400 to 
1005 

Alaskan beam, 2215 to 
0330 

Alaskan beam* 2000 to 
2200 

Philippine beam* 0400 
to 0930 

Alaskan beam, 2215 to 
0330 

Hawalian-Australltn 
beam. 0230 to 0345; 
0400 to 1005 (off Mon¬ 
days) 

ChineBO-Japanese 
beam. 0400 to 1005 
South American beam. 
1900 to 2230 
Chinese-Southeast 
Asia beam* 0400 to 
1005 

Chinese beam. 0230 to 
0345 (off Mondays) 
South Fkclflc besm, 
0030 to 0345: South 
American beam* 1900 
to 2230 

South American beam. 
1900 to 2230 
South American beam. 
2000 to 2200 
Brazilian beam. 1800 
to 1900: 2000 to 2100 
European beam* 1700 
to 1815 

Mexican beam, 1900 lo 
2230 

European beam. 0900 
to 1815 

European beam. 1400 to 
1700; Brazilian beam. 
1800 to 1900: 2000 to 
2100 

European beam. 1200 
to 1745 

South American beam. 
1900 to 2230 
European beam* 1015 
to 1^0 

European beam. 0945 
to 1745; South Amer¬ 
ican beam. 1900 to 
2230 

European beam. 1100 
to 1630: South Amer¬ 
ican beam* 1645 to 
1700: 1800 to 1900 (off 
Sundays): Brazilian 
beam. 2000 to 2100 
European beam, 0900 
to 1815 

European beam* 0945 
to 1745 

European beam, 101.5 
to 1630; South Amer¬ 
ican beam. 1645 to 
1700 

European beam* 0900 
to 1630 

European beam. 1100 
to 1700 

Chinese beam, 0700 to 
1000 

Alaskan beam, 2215 t<t 
0345 

Philippine-East li,. 
dies beam, 0400 to 
1005 

Japanese-Korean 
beam, 0400 to 0930 
South Pacific beam. 
0030 to 0630 
Mid-Paclflo beam 
0030 to 0530 
South American beam. 
1900 to 2230 
Mid-Pacific beam, 
00.30 to 0345 
South American beam* 
1900 to 2230 
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World-Wide Station List 


Schenectady 

WGEO 

Schenectady 

WGEA 

Schenectady 

WGEO 

Schenectady 

WGEX 

Schenectady 

WGEA 

Washington 

WWV 

Washington 

WWV 

Washington 

WWV 

Washington 

WWV 

Washington 

WWV 

Washington 

WWV 

Washington 

WWV 

J.8.8.R. 

Kiev 

Komsomolsk 

Moscow 

Moscow 

Moscow 

Moscow 

RVI5 

Moscow 


Moscow 

Moscow 

Moscow 


Moscow 


Moscow 


Moscow 


Moscow 


Moscow 


Moscow 


URUGUAY 


Montevideo 

CXA6 

Montevideo 

CXAi9 

Montevideo 

CXAIO 

VATICAN CITY 

HVJ 


HVJ 


HVJ 


HVJ 

VENEZUELA 


Barqulsimeto 

YV3R8 

Barqulsimeto 

YV6RC 

Barqulsimeto 

YV3RN 

Caracas 

YV5RY 

Caracas 

YV5RW 

Caracas 

YV5RX 

Caracas 

YV5RS 

Caracas 

Coro 

YVIRY 

Maracaibo 

YVIRT 

Maracaibo 

YVIRU 

Maracaibo 

VVIRV 

Maracaibo 

YVIRL 

Maracay 

YV4RK 

Merida 

YV2RC 

Puerto Cahallo 

YV4RQ 

San Christobal 

YV2RN 

Trujillo 

YVIRO 

Valencia 

YV4RP 

Valencia 

YV4RO 

Volera 

YVIRZ 


9.530 

11.810 

15.330 

17.880 

21.590 

2.500 

5.000 

10.000 

15.000 

20.000 

25.000 

30.000 


11.720 

0.560 

5.810 

5.940 

6.030 

0.680 

7.300 

9.480 

9.710 

11.630 

11.780 

11.830 

11.880 

15.820 


15.340 

15.280 


9.620 

11.830 

11.900 


5.970 1000 to 1100 
11.740 0015 to O02.>: 0830 to 
0900: noo to 1145 
15.120 0830 to 0930; 1100 to 

114.5 

17.440 071.-; to 0845 


SouUi American beam, 
1900 to 2230 
Brazilian beam. 2000 
to 2100 

European beam. 1115 
to 1745 

European beam, 1100 
to 1745 

European beam. 1130 
to 1600 

'U..S. Bureau of fitand' 
arda; continuous, day 
and niCht 

U.S. Bureau of Stand' 
ards; continuous, day 
and nlK'ht 

U.S. Bureau of Stand' 
ards: cMitlnuous. day 
and night 

U.S. Bureau of Stand' 
ards; continuous, day 
and night 

U.S. Bureau of Stand' 
ards; continuous, day 
and night 

U.S. Bureau of Stand* 
ards; contlnuuus, day 
and night 

U.S. Bureau of Stand* 
ards; continuous, day 
and night 

0700 to 0815 
2100 to 2400 
schedule unknown 
2300 to 1000 
schedule unknown 
1600 to 1745; 2315 to 
2345 

1300 to 1800; 1815 to 
2100 

2200 to 0200 
2300 to 0730 
1930 to 0300: OCOO to 
0800; 0830 to 1300 
0900 to 1000; 2000 to 
2130: 2200 to 0100 
2200 to 0600: 0730 to 
0845; 1100 to 1600 
1820 to 1930; 2000 to 
2045 

0000 to 0500; 0530 to 

0800; 0830 to 1100; 

2200 to 2300 

2200 to 0800: 1000 to 

lion 

0745 to 0815; 1820 to 
1930: 2000 to 2130; 
2200 to 0200 


1530 to 2100 
0600 to 2200 
1830 to 2115 


3.490 

3.510 

4.990 

3.380 

3.400 

3.500 

3.530 

4.920 

4.770 

3.370 

3.440 

4.750 

4.810 

3.390 

3.420 

3.480 

4.830 

3.310 

3.460 

4.780 

4.840 


1630 

1800 


0530 

0930 

2230 

0530 

0600 

1600 

1730 

lono 

1730 

0330 

1800 

1800 

1700 

1100 

1700 

1730 

1630 

1630 


to 2130 
to 2130 
to 2230 
to 2230 
to 2230 
to 1400: 

to 22.30 
to 2230 
to 2130 
to 2230 
to 2130 
to 2130 
to 2230 
to 2230 
to 2130 
to 2130 
to 2130 
to 2130 
to 2130 
to 2130 
to 2145 


YUGOSLAVIA 

Belgrade 


9.420 0000 to 0230; 0630 

0845; 1110 to 1125 


"Hie , . . Wonno boy one of them geronium 
crygtols they're oil tolking about." 
Suooetted bv Arthur TrOM^ef* Cowncil Blulft, Jow<t. 

FEBRUARY, 1949 


S Great 
Mail Centers 
To Upeed Orders 


lAFAYEnE-COReORD 

electro/news 


29 Years of Service—500,000 Satisfied Customers 


Save $137 on the finest in 

TELEVISION 

LAFAYETTE'S SENSATIONAL 

RCA 


NO SPECIAL TECHNICAL 
KNOWIEOCE REQUIRED 


TV KIT 


ONLY 


$19550 


HERE'S A TV KIT WITH AU CHASSIS COMPONENTS 
ALREADY FACTORY-ASSEMRIEOI All you do is wire 
.and adjust! You can’t go wrong! Never before has 
a TV kit been so simplihed! Never before has any¬ 
one offered all these features at this low, low price. 
RCA 630 TS type chassis — complete in every re¬ 
spect. New 1949 front-end completely wired and 
pre-aligned at the factory. RCA 10 inch 10BP4 
picture tube. 30 tubes, every one in its socket. Dual 
controls for picture and FM sound, and for 
horizontal and vertical control. Big instruction 
manual supplied with six, 47'' x 22" step-by-step 
wiring diagrams. All circuits in color—each wiring 
step clearly outlined. Ord*r now or wrlt9 lor moro Info. 

SPECIAL SPEAKER BUYS 

5" PU SPEAKER 

P"- 


COAA^llTl WIYM SIX 
fVLl tIXtD COLORfD 
BCNIINATKI 


No, S2NU5UR, La¬ 
fayette TV Kit with 
RCA type 630 TS 
chassis,, .»l95»o 

No, SSNUSiSR, Wat,. 
\tut or Mahogany 
Cabinet for the above 


KIT 
IpIAi 
PCI CtMTOAi 
tNSTALUriON 


Ideal for replacement in radio re¬ 
ceivers, call, paging and inter-eom 
systems. Formed One piece seamless 
cone. Dustproof spider and voice coil 
construction. 2 watt capacity. Voice coil impedance. 3.2 
ohms. Output transformer included matches 60L6 or 
60B6 Tubes. Shpg. wt. 3 lbs. No. 99-7016R.'.. ..$ 1.49 


10" SPEAKER 


Unbelievably low priced: Buy in Iota 
of 3 or € for double savings. They’re 
top quality 10" PM speakers. 4.8 oz. 
Alnico V magnet. Voice coil im¬ 
pedance 3.2 ohms. Up to booming 8 watt capacity. Ideal 

for radios. P.A. etc. No. 99-7019R.$2.t* 

Lots of 3.$2.90 each. Lota of 6. .52.7* 

Shpg. wt. 6 lbs. ea. 


*42** 

EGA FM-TVSWEEP GENERATOR 

53495 

SAVE SIS 

Cash tn on TV 
servtctng lottA tftta 
generator. 

11*5 less than 
any other on the 
market. Limited 
quantity .Complete 
frequency cover¬ 
age of 2 to 227MC 
on 3 bands. Covers entire FM and TV bands. Sweep 
width 600 KC to approximately lOMC. Maximum 
output 600.000 microvolts. Built-in power line filter. 
For operation on 106-126 volta 60-60 cycle AC. Rush 
your order, and be sure of getting in on this great 
buy. No. 25-21736R. Shpg. wt 16 lbs. *34.** 


SENSATIONAL VALUE! 


5 TUBE 

Superhet Kit 
* 11 .** 


gesy to assembre, worth at laast *20. 
Asammhtm M far only $1195 


SHOP IN PERSON 
AT ONE OF THESE OUTLETS 

NEW YORK CHICAGO 

100 Sixth Ave. 901 W. Jackson Blvd. 

542 E. Fordham Rd., Bronx 229 West Madison St. 


ATLANTA 
265 Peachtree St 


BOSTON 
no Federal St 


NEWARK 
24 Central Ave. 


SEND FOR YOUR FREE CATALOG 

180 bargain crammed pages, fully 
illustrated, featuring standard radio 
and television ’’makes” at rock bottom 
prices. Write for your free copy. 

LAFAYETTE 

CONCORD 

29 y««rs of Ratfto RmllPbUlty 


This extremely popular AC-DC kit comes 
with a handsome two tone plastic cabinet. 
Circuit is 5 tube superheterodyne using 
12SA7, 12SK7, 60L6, 12SQ7 and 50L6 tubes. 
Includes automatic volume control, true tone 
reproduction. Dial is streamlined with wide 
tuning range covering 660 to 1600 kilocycles. 
Built in loop antenna. Alnico V speaker. New 
low price includes cabinet and tubes. No. 
32N24648R. 

Shpg. wt. 9 Hm... .*11.** 

n 

irvl 

I 


LAFAYEm CONCORD Ompf. JB-0 

Send your nuuU order to ... 

100 Sixth Avenue, New York 13 
901 West Jackson Rivd., Chicago 7 
265 Peachtree Street, Atlonta 3 


□ Pleaee rush free 
cetelof No. 89 

□ Pleese send free 
Jenuery Bargain Flyer 

□ Cabinet for TV 
Kit ® 142.50 

□ RCA TV Kit 
® *196.60 

I enclose in postal note, money order 

or check. Will remit few cents postage when order 
la received. 


□ 6” Speaker 
9 * 1*49 

□ 10” Speaker 
@ *2.96 

O PM-TV Sweep 
Generator @ *34.95 

□ 6 Tube Superhet 
Kit ® *11.96 


Name. 

Address.. 


^ City.-..Zone.State.***"*^J 


FLORISTS 
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for FM-AM-TELEVISION 


Increasing production of F.M. and Television Receivers means more comp/ex Receivers. Now more than 
ever this time*saving method of quickly and easily localizing the exact cause of trouble becomes the 
"must" method. Since 1939 when we first introduced our CHANNEL ANALYZER we have worked 
continuously developing and improving the "short-cut" method of Receiver servicing. This new model 
provides pll the services of previous models plus many additional advantages, yet operating time has 
been reduced to an absolute minimum. Always ready for instant use it takes less than five seconds to 
begin using this versatile unit. 



THE WELL KNOWN MODEL 
CA-12 IS THE ONLY SIGNAL 
TRACER IN THE LOW PRICE 
RANGE INCLUDING BOTH 
METER AND SPEAKER!!! 


MODEL CA.I2 Kit include 
ALL PARTS a»sembl«d and 
ready for wiring, circuit die- 
gram and detailed operating 
data for the completed instru¬ 
ment. 



Designed in 1947~thousands in pse—a smash value 
at $29.95—now available in kit form at only $21.95. 
Here is your opportunity to save $8 and obtain the 
added advantage of complete familiarity of design 
and operation made possible when you build your 
own instrument! 


Unprecedented 
GUARANTEE!! 

If after completion, the Model CA-12 does not 
operate to your fullest satisfaction, you may return 
the unit to the menufacturer (Superior Instruments 
Co.) who will ship e new Model CA-12 completely 
wired end tested for the $8.00 difference between 
the factory-built price of the kit and the price of 
the instrument. 


^ Comparative Intensit 


meter — quality of 


★ 

★ 




of the signal is read directly on 
e signal is heard in the speaker. 


the 


Simple to Operate — only one connecting cable — no tuning 
controls. 

Highly Sensitive — uses an improved vacuum-tube voltmeter 
circuit 

Tube and Resistor Capacity Network are built into the detector 
probe. 

Built-In High Gain Amplifier — Alnico V Speaker. 

Completely Portable weighs 8 pounds — measures SlA” x 
6 I/ 2 " X 9". 


MODEL CA-12 Kit includes ALL PARTS assembled and ready for wiring, circuit diagram and 
detailed operating data for the completed instrument. 


$2195 


MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95 


MJINUfACWRia BY 

SUPERIOR INSTRUMENTS CO. 

227 rULTfiW STREET NEW VOBK T. N. T. 


RADIO-ELECTRONICS for 
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for FM-AM-TELEVISION 


The Superior Model CA-12 on sale 
at the following distributors 


ARKANSAS 

Pockord Radio Co. 

Grond Ave. of 15th St., Fort Smith,. Ark, 

CALIFORNIA 

E. C. Wenger Company 

1450 Morrison St., Ookiond 12, Calif. 

661 South First St., Son Jose, Calif. 

Hollywood Radio Supply, Inc. 

5606 Hollywood Bird., Hollywood 28, Calif. 

J. B. Rodio Television Corp, 

2604 So. Lo Cienego St., LoS Angeles, Calif. 

OfFenbach-Reimus Co. 

372 Ellis St., San Francisco 9, Calif. 

Pasadeno Radio Supply Co. 

30 W. Colorodo St., Pasadena 1, Calif. 

Radio Ports Soles Co. 

5220—22 So. Vermont Ave., Los Angeles 37, Calif. 

Radio Ports Supply Co. 

261 9th St., San Francisco, Calif. 

Volley Radio Supply 

449 Blackstone Ave., Fresno, Calif. 

V & H Radio & Electronic Supply 

2033 West Venice Blvd.. Los Angeles 6, Coltf. 

CONNECTICUT 

Congress Radio Co. 

207 Congress Ave., New Haven, Conn. 

ILLINOIS 

Midway Radio Tube Co. 

3858 S. South Park, Chicago, III. 

Quad Electrical Supply 

1650 N. Oamen Blvd., Chicago, III. 

Radio Parts Distributors 

925 Eost 55th St., Chicago 15, 111. 

INDIANA 

Esse Radio Co. 

130 W. New York St., Indianapolis, Jnd. 

KENTUCKY 

R-K Distributing Company 

601 West St. Cotherine St., Louisville 3, Ky. 

MASSACHUSETTS 

Legrin Hart Co. 

360 Tramont St., Boston, Moss. 

MICHIGAN 

Electric Products Sales Co. 

427 East Michigan Ave., Lansing 29, Mich. 

MINNESOTA 

Bauman Company 

711 West Lake St., Minneapolis B, Minn. 

MISSOURI 

Walter Ashe Radio Co. 

1125 Pine, St. Louis I, Mo. 

NEW YORK 

Aroce Brothers 

562 Broadway, Kingston, N. Y. 

Arrow Electronics 

82 Cortlandt St., N.Y.C. 

Bronx Wholesale Radla 

470 E. Fordham Rd., Box 58, N. Y. 

C. A. winchell Radio Supply Co* 

37 Central Ave., Cortland, N. Y. 


I 


Fred C. Harrison Co. 

106 W. Church St., Elmira, N. Y. 

General Electronic Distributing Co. 

98 Pork Ploce, N. Y. C. 

Progressive Electronics 

497 Union Ave., Brooklyn, N. Y. 

Radio Mart 

149 Riverdale Ave., Yonicers, N. Y. 

Senco RodrO 

71 West Broadway, N. Y. C. 

Trojan Radio Co. 

426 River Street, Troy, N. Y. 

OHIO 

Holub & Hogg 

1400 Sycamore St., Cincinnati 2, Ohio 

Lifetime Sound Equipment Co. 

911 Jefferson Ave., Toledo, Ohio 

Winteradio Inc. 

1468 West 25rh St., Cleveland. Ohio 

Radio Supply Inc. OKLAHOMA 

Oklahoma City 27, Oklohoma 

OREGON 

Verl G. Walker Company 

205 West Jackson, Medford, Oregon 

PENNSYLVANIA 

Geo. D. Barbey Co. 

2nd & Penn Sts., Reading, Pa. 

Modern Electronic Supply Company 

245 Sovth Moin St., Wilkes-Barre, Po. 

102 Sooth Market St., Nanticoke. Po. 

Radio Electric Service Co. 

1042 Hamilton St., Allentown. Pa. 

Radio Service Co. 

346 S. Main Street, Wilkes-Barre, Pa. 

Warner Radio Co. 

631 Market Street, Philadelphia 6, Pa. 

TEXAS 

Electronic Equipment & Engineering Co. 

1310 South Stoples St., Corpus Christ!, Texas 

Mission Radio Inc. 

814 S. Presa St., San Antonio 5, Texas 

VIRGINIA 

General Supply Company 

3510 Huntington Ave., Newport New$, Va. 

Radio Equipment Co. 

821 West 2lst St.. Norfolk 7, Va. 

WMtes WASHINGTON 

908 1st Ave., Spokane, Wash. 

WASHINGTON. D. C. 

Northwest Rodio Wholesalers 

3162 Mt. Pleasont St., N.W., Washington, D. C. 

WEST VIRGINIA 

Trenton Radio Co. 

300 Grant Ave., Morgontown, W. Vo. 

WISCONSIN 

Acme Radio Supply Corp. 

510 W.> State St., Milwaukee, Wis. 

Rodio Supply Co. 

700 W. State St., Milwaukee, Wis. 

Standard Radio Parts Co. 

1244 State St., Racine, Wis. 



MANUfACTURED BY 

SUPERIOR 

INSTRUMENTS CO. 

227 FULTON STREET 

NEW YORK 7, N. Y. 


FEBRUARY, I 949 
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BUILD YOUR OWN SIGNAL TRACER 



SAVE ^8. 

ONLY 

SIGNAL TRACER 
IN LOW 
PRICE RANGE 
INCLUDING 

both meter 

AND SPEAKERI 


$21-95 


MODEL CA-12 Kit Include^ AM, 
l^\JtT.S assembled and ready for 
ivIrliiK. circuit diagram and de¬ 
tailed operating data for tho com¬ 
pleted instrument. 

CHECK ALL THESE SPECIEICATIONS: 

• Comparativo Intensity of the signol Is reod 
directly on the meter-duality of the signal Is 
heord in the speoker. 

• Simple to Operote—only one connecting 
coble—no tuning controls. 

• Highly Sensitive—uses on improved vacuum- 
tube voltmeter circuit. 

• Tube and Resistor Capacity Network are built 
into the detector probe. 

• Built-In High Coin Amplifier—Alnico V 
Speoker. 

• Completely Portable—weighs 8 pounds— 
meosures SVj" x W’ * T". 


I Unprecedented 

\ tn«truments Co.) tested for iHc 




Model CA-12 completely wired 

reody to operote . 

Include 25% Deposit, Balance C.O.D. 


$29.95 


F.O.B. JV.V. 


SENCO RADIO, INC. 

Dept. A, 73 West Broodwoy, New York 7, N.Y.. 

-BEekmon 3-6498 


Write for speciol listings 
of communications equipment . , . 
at DRASTICALLY REDUCED prices. 

I I Mobile Equipment 10 meter J 
QRSSISTOR KITS 

□ BC 603 fM Trans 
Q BC 604 fM Rec 

□ TUBAS f/HOmls' 

□ SCR274-N 

(—lBC-375-f , _ 

' BA1i6AiN I 


6 -Volt 


DYNAMOTOR 

Here's the ideal dynomotor for mobile 
operation — ot on unequolled price! 
(300 V DC 60 mills. 4 v DC input)) 

(2S0 V DC 100 mills. 4 to 4 amps) 

No C.O.D.'s 



R & M RADIO CO. 


I 


1426 N. QUINCY ST., ARLINGTON, VA. 


] 






p. 
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ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU HEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT iS the ONLY COMPLETE KIT 


operates on 110-120 volt* * hC, 
DC. ConUina everyth ing you 
need. Inatructieh Booh. Metal 
OhaMiSf Tubes. Condenaere. Rcaiaters and. all other ne«- 
vaaary radio parta. The 3S-page Inatruction .^Book writ¬ 
ten by expert radio inatruetora and eneteachea you 
to bwiia radioa in a profeaaional manner. The firat cir¬ 
cuit built ia # simple one-tube detector receiver. Bach 
succeedine circuit incorperates new arrangements of de¬ 
tectors. BF and AF amplificra. This hit ia excellent for 
learning the principles of receiver, transmitter and 
amplifier design. It is uaed in many radio schools and 
colleges. Alt of the commonly-used detectors are used, 
including diode, grid leak, plate and (nfinite-impedance. 
The transmitters are designed with Hartley and Arm¬ 
strong oscillators, using screen-grid and control-grid 
modulation. Beth vacuum tube and scleoiurn rectification 

WE PAY POSTAGE ON PREPAID ORDERS 


are employed in these circuits. The circuits are designed 
to provide excellent performance. Altogether, fifteen 
circuits are constructed, including 11 receivers, 1 audio 
amplifier, and 3 transmitters. The sets start with simple 
circuits of 1 tube plus rectifier, gradually grow more 
complex, and finish with several examples of radio sets 
using three tubes plus rectifier. 

PBOOBKSSIVC RADIO KIT . . . ONLY $14.7$ 

SPECIAL FREE OFFER 

Electrical and Radio Tester sent absolutely FREE with 
each Fregressive Radio Kit. FLUB FREE membership in 
Progressive Radio Club. Entitles you to free expert ad¬ 
vice and consultation service with licensed radio techni¬ 
cians. Write for further information or ORDER your KIT 
NOW! 

C.O.D. ORDERS SHIPPED COLLECT 


ATTENTION RADIOMEN 


f f Senil for Your FREE DEALERS catalog and 

• * Pried Lilt Today 


e RADIO KITS . AMPLIFIER KITS - FM COIL & CONDENSER KITS - RESISTOR KITS 
. CONDENSER KITS . RADIO TOOL KITS • FM-AM CHASSIS • SPEAKERS • R^IO 
PARTS • PORTABLE RADIOS . CAMERA-RADIOS . TUBES . AUTO RADIOS * ROME 
RADIOS . TELEVISION SETS • TELEVISION CABINETS • TEST EQUIPMENT » FM 
TUh^ERS __ 

PROGRESSIVE ELECTRONICS CO. 

DEPT. RE.22 497 UNION AVE. BROOKLYN 11, N. Y. 


Wotch for the Morch Special Television Issue 

Th* March issuB of RADIO-ELECTRONICS will confoln 144 pagos—S0% more than usuol^ 
fvll of vifol, nof-fo-bo-ml$sod Informoflon on all phoses of ToIovIsIoh. Somo of fho sub- 
ieefs fo be covered ore: anteHHas: receivers; kits; service ond test equipment; Interfer¬ 
ence; new circuits; foreign developments ond proctlces; test potterns ond whot they 
indicate: industrial uses of fetovislon; o compute TV sfofUn list; and mony ethers. This 
Special Television Issue is designed to holp oequoint you with tho facts you noed to know 
in your profession or hobby. Be sure fo roserve your March RADIO-ELECTRONICS now fo be 
sure of getting It. 


—Tcclinotcs— 

. . . . MOTOROLA TV.7I 

If you notice partial loss of sync anc 
a good deal of hum in the picture, checli 
the 6AG5's in the r.f. and i.f. stages 
for internal shorts. 

Edward Tanrath, 

Chicago f IlL 

. . . . PORTABLE RECORDER 

Ultratone portable phonograph-re¬ 
corders have become inoperative because 
of a short between a crystal trans¬ 
former lead (color-coded red) and 
chassis. The lead is one of those taped 
to the chassis. Untape the leads and 
dress them away from the chassis to 
prevent any possibility of future trou¬ 
ble. 

L. L. Wheeler, 
Vancouverf Wash. 

. . . . INTERMITTENTS 

To get intermittent receivers to go 
bad so they can be checked, I put them 
in a large metal biscuit can approxi¬ 
mately 6 inches deep and 10 inches in 
diameter. A slot is cut in the can for 
the power lead and the antenna. After 
operating for a time the set gets hot 
enough to cause the faulty component 
to break down. Because placing it in the 
can heats the receiver deeply and thor¬ 
oughly, the serviceman has 10 or 15 
minutes in which to work on it before 
it cools entirely. 

If the intermittent does not **pop,** 
let the set heat and then try the usual 
pulling of and tapping on components. 
The heat will help show up faults. 

Walter J. Woitowetch, 

Toronto^ Ontario, 

. . . HALLICRAFTERS TV SET 
When picture and sound fade in the 
early models of the T-54 receivers, look 
for an open 3,300-ohm i*esistor connected 
to the 6X5 plates. If bad, replace it with 
two paralleled 7,000-ohm, 10-watt re¬ 
sistors. 

Joseph E. Kulaga, 

Chicago, 111. 

.... PHILCO 41-230 

Intermittent operation of this set has 
been traced in several cases to an open 
.004-|if capacitor between the grid of 
the 7B5 and the plate of the 7C6. The 
capacitor had been installed under 
strain and one lead had pulled loose. 
Replace with a new unit, leaving a little 
slack in the leads. 

Robert A. House, 
Fort Worth, Tex, 


. . . RCA 45X17 

Fading was caused by an intermittent 
coupling capacitor between the volume 
control and the grid of the 12SQ7. 

C- W. Tews, 
Milwaukee, Wis. 

. . . . SILVERTONE 3351 
The set was intermittent while in the 
case but was satisfactory when removed 
from the case. The trouble was a frayed 
antenna wire which was shorting t( 
chassis. A short piece of spaghetti ovei 
the lead cured the fault. 

Robert J. Zellner, 
Menominee, Mich, 

radio-electronics for 
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. . . . PHILCO 1201 

Complaints of low volume can often 
be traced to a defective i.f. transformer. 
The one nearest the rectifier tube is 
heated by the tube until the wax melts, 
detuning the transformer. To guard 
against future failures from this cause, 
soak a piece of asbestos in water to 
make it pliable, then bend it around the 
transformer and keep it in place with 
a piece of wire. 

William Lynn Smith, 

Carlisle, Pa. 

. . . . PHILCO 1201 

High d.c. voltage on the chassis may 
be due to a shorted output transformer 
(the secondary is grounded to the 
chassis). In one case, a gentle tug on 
the primary B-plus lead cured the 
trouble. 

Roger L. Boyell, 

Miami, Fla. 

. . . . PHILCO RADIO-PHONOS 
If one of these Philcos is microphonic 
on either the radio or the phono position, 
try mounting the speaker on rubber 
grommets instead of directly to the 
cabinet. 

Milton Margolis, 

Philadelphia, Pa. 

(A rubber ring would be better, since 
it would not destroy completely the 
baffle effect of the cabinet as grommets 
might.— Editor) 

.... PHILCO 47-1230 

When you smell smoke in one of these 
sets, investigate the 33>/i/if capacitor 
between the 6AG6 plate and the FM r.f. 
tuner. It frequently shorts, causing the 
nearby 1,000-ohm resistor to burn. Re¬ 
place both units. The manufacturer’s 
part numbers are C410 and R404. 

City Radio Service, 

Amhridge, Pa. 

.... WILCOX-GAY 6B30 

Low volume js sometimes a complaint 
on this set. Sharp edges on the push¬ 
button solder lugs penetrate the insula¬ 
tion on audio wiring, which is stretched 
tight. This makes a high-resistance (or 
complete) short to ground. Replace the 
wire and reroute it so that the solder 
lugs will not touch it. 

£. £. Baldwin, 

Grand Island, Nehr. 


.... RCA 5055 

Reception was good until the set was 
tuned to the low end of the broadcast 
band; then it would cut out. When re¬ 
tuned to the high end, it would operate 
for a few minutes, then it would cut 
out again. 

Replacing the .006-/if capacitor in 
series with the tuning capacitor cured 
the trouble. 

H. G. Blake, 

Cloverport, Ky. 


. , . . KNIGHT G95M 

Volume and tone changed intermit¬ 
tently. Signal tracing indicated faulty 
a.v.c. action, which was finally traced 
to a 76 which was bad, even though it 
tested good on a standard tester. 

John C. Chepla, 

Springfield, III. 


OPPORTUNITY AD-LETS 

AdTertlsementa in this leetlon eott S5e i word for 
each Insertion. Name, addreso and Initials must be 
included at Uie abore rate. Cash should accompany 
all classified advertisements unless placed by an 
accredited adTertiaing agency. No advertisement for 
less than ten words accepted. Ten percent discount 
sli Issues, twenty percent for twelve issues. Objec* 
tionable or misleading advertisements not accepted. 
Advertisements for March. 1949, issue must reach us 
not later than January 24, 1949. 

Radio* Electronics, 25 W. Broadway, New York 7, N. Y. 


WANTED: 2 OE.N. BAD. CAP. TEST BRIDGES. 
Also 10 hi speed power factor testing units. Goods II Co.. 
Ogallala. Nebr. 


LOCATES SCRATCHING. FRYING DUE TO HIGH 
leslsUnce joints In windings or condensers, etc., without 
energising, set 4 In 1 units—signal traces DC power 
supply—Phono amp. noise locator. Diagram—Instruction 
$1.00. Clyde Cosgrove. 1204 Edison Street, Yoilt. Penna. 


TELEPHONE DIALS. USED. NATIONALLY KNOWN 
make. Standard speed, 10 pulses per second. Re*bullt 
$2.25. Re-adJusted $1.25 postpaid. Kissel Electric 
Products. 431-C, Sherman, Gallon. Ohio. 


DX CRYSTAL. TUBE EXPERIMENTERS' "RADIO- 
BUILDER," 3 issues 25c. Catalog. Laboratories. &e-b, 
San Carlos. California. 


24 VOLT AIRCRAFT BATTERIES. NEW 11 AMP. AT 
5 hr. rate. Dry charged. $14.50 ea. less 25% in lots of four. 
No C.O.D.'s Please. Security Parachute Co.. Oakland Air¬ 
port. Oakland, Calif. 


PORTABLE SUITCASE SIZE RADIO SHOP—BUILD IT 
and be ready for ready cash. Carry in your car and double 
your income. Write for literature. Grand Federal, Argen¬ 
tine Branch. Box 57. Kansai City 3. Kansaa. 


LANCASTER. ALLWINE A ROMMEL. 436 BOWEN 
Building. Washington 5. D.C. Registered Patent Attorneys. 
Practice before United States Patent Office, Validity and 
Infringement Investigations and Opinions. Booklet and 
form "Evidence of Conception" forwarded up<xi request. 


12B8 & 25B8 TUBES. ADAPTER UNIT USING 2 
miniature tubes (6AT6 & 6BA6 for 12B8. and 12AT6 A 
12BA6 for 25B8). Takes less space than original tube- 
nothing else to buy—Just plug in A It works. Mmiey-back 
guarantee, 12B8 or 25B8 unit complete: $2.49 each, 10 
uniU for $22.50, Send 25% deposit, balance C.O.D, Write 
for free Parts catalog, COMMERCIAL RADIO, 36 Brattle 
St, Boston, Mass. 


MAGAZINES (BACK DATED)—FOREIGN. DOMESTIC, 
arts. Books, booklets, subscriptions, Pln-ups, etc. Catalog. 
lOo (refunded). Cicerone's. 863 First Ave.. New York 
17. N. Y. 


YOU CAN ACCURATELY ALIGN SUPERHETERODYNE 
receivers without signal generator. Complete instructions 
$1. Moneyback guarantee. Chaa. Oates. Pecos 2, Texas. 


YOU CAN HAVE 26 YEARS RADIO EXPERIENCE AT 
your fingertips. I've repaired over 45.000 radios. Have per¬ 
fected simple, easy system anyone can follow step by step. 
No cekulations, no formulas. Toul price. $2.00 postpaid or 
C.O.D, Money-back guarantee. Ross Radio. 14615-B Orand- 
rlver, Detroit 27, Michigan. 


PHONOGRAPH RECORDS CHEAP. CATALOGUE, 
Paramount, BJ-313 East Market. Wilkes-Barre. Penna. 


AMATEUR RADIO LICENSES. COMPLETE THEORY 
preparation for passing amateur radio examinations. Home 
study and resident courses. American Radio Institute, 
101 West 63rd St.. New York City. See our ad on Page 95. 


SELECTED GROUP OF MEN. GRADUATES OF WELL- 
known trade school, desire emptc^ment in Radio Field. 
Will travel anywhere. Qualified In radio servicing, instal- 
lattmi, teat instruments, circuit operation, etc. Contact 
Placement Dept., Eastern Technical School, 888 Purchase 
Street. New Bedford. Mass. 


WE REPAIR ALL TYPES OF ELECTRICAL INSTRU- 
menta, tube checkers and analyxert. Hazelton Instrument 
Co. (Electric Meter Uiboratoiy), 140 Liberty Street. New 
York. N. Y. Telephone—BArclay 7-4239. 


NEWSFLASH from Radio BriUin. PRACTICAL WIRE¬ 
LESS, Britain's leading radio monthly, coven entire 
Brillsh-European radio-television field. Latest advances 
"over there" detailed and explained by experts In every 
Issue. Ficked with new ideas and infonnatlon eaaeotlal to 
DX "hama" listening to Europe, servicing experts and 
all radio enthusiasts. For annual subscription (12 issues 
mailed direct to your address from Londmt). send only $2.00 
to George Newnes Ltd. (PW/33), 342. Madison Avenue. 
New York 17, 


RIDERS MANUALS 6-17. OERNSBACK MANUALS 1-7. 
Meissner Analyst. Other instruments. Tubes, Vibrators, 
condensers, resistors, controls. Amateur Parts. Cloce out 
Bargain prices. Write complete list Albeit Arnold. Box 
706 Amarillo Texas. 


BARGAINS; NEW AND RECONDITIONED HALU- 
craftera. National. Collins. Hammarlund. Meissner. BME. 
other recelveri. tuners, television receivers, transmitters, 
etc. Wholesale prices. Terms, Shipped on trial. Liberal 
trade-in allowance. Write. Henry Radio, BuUler. Missouri 
and 11246 West Olympic. Los Angeles. CallfomU. 


Special March Television Issue 

RADIO-ELECTRONICS! 

10 will eontofo 144 fxll of valwoblo 

loformotloo on ftlovislon In oil Iff pliotof. 
Whofbor yoo oro o tonrkomoo, focJuilelm, 
omofowr -no moffor whaf your radio lo> 
faratf—yoa woa*t want to miss tko Sm«I«I 
Tolovhloii Ittao. 



THOUSANDS OF TUBES! 

ALL BRAND NEWI R.M.A. GUARANTEEI 
Immadiatt Dalivary! Individvally Cartonodl 
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iminm 



FEBRUARY, 1949 













































Kcw llcviccK 



OSCILLOSCOPE KIT 

Electronic Instruments Co., Inc. 

Brooklyn, N. Y. 

This 5*inch oscilloscope is furnished in 
kit form; The instrument hos o gqs-tube 
sweep circuit, verticol ond horiiontol 
omplifiers, ond sensitivity of 0.6S volt 
per inch. 



FM ANTENNA 

Belden Monufocturing Co., 
Chicago, III. 

The model 8322 Poly-Point ontenno 
is designed for the FM bond. It consists 
of two folded dipoles oriented 90 de¬ 
grees oport. Ttie pickup pottern is sold 
to be essentlolly circulor. A quarter- 
wove phosing stub allows the ontenno 
to motch the 300-ohm line furnished. 



VU METER MULTIPLIER 

Shollcross Manufacturing Co., 
Collingdole, Pa. 


Designed for the audio level Indi- 
cotors used in broodcost and tele* 
phone work, this multiplier Is only !% 



inches in diometer. Using o T-network 
to present o constont .impedonce to 
both line ond meter, it is ovoiloble in 
twO ottenuotion ranges, 0 to +14 VU 
ond +4 to +20 VU. both in 4-VU 
steps. Each control hos on OFF posi¬ 
tion in which the meter ond multiplier 
ore isoloted from the line. 

PROFESSIONAL TAPE 
RECORDER 

Fairchild Recording Equipment 
Corp., Jamaica, N. Y. 

The new magnetic tope recorder is a 
high-quolity unit intended for radio¬ 
station use. At o tope speed of 15 
inches per second, the recorder is sold 
to deliver performqnce equal to the 
usuol 30-inch machine. The ploybock 



head is slightly behind the recording 
head, allowing continuous monitoring 
while recording. Signol-to-noise rotio 
is 60 db, moximum harmonic distortion 
2%, Ond time occurocy better than 
one-holf second in 30 minutes. 

REGULATED SUPPLY 

Hastings Instrument Compony, 
Hampton, Va. 

A d.c. power supply with better than 
0.1% voltage regulation ond less than 
.01% ripple is intended for industrial 
ond laboratory applications. The sup¬ 
ply Is adjusted by the mqnufacturer 
for any fixed load current and autput 
voltoge. input voltage may be be¬ 
tween 75 ond 135 volts ot 50 to 400 
cycles. 



PORTABLE RECORDER 

Harrison Manufacturing Co., 
Chicogo, 111. 

The new wire recorder is portoble, 
weighing only 23 pounds. Housed In a 
leotherette cose, it hos o cover over the 
control panel. When the cover is 
opened, the control ponel rolls out, 
moking it more accessible. Recording 
time of.one hour is ovoiloble. ond o 
player is provided for disc records. 
The unit moy olso be used os o PA 
system or musical Instrument ompllficr. 
A microphone is supplied, and o tele¬ 
phone pickup device is available. 



FM-TV ANTENNA 

Andrew Corporation, Chicago, III. 

The Oi-Fon ontenno, type 710, Is o 
brood-bond unit designed to receive 
all FM and television broadcasts. The 
horiiontol directivity pottern is o fig¬ 



ure eight broadside to the maior oxis 
of the antenna. On television channels 
7 through 13 the forword goin is de¬ 
creased somewhat and the angle of 
acceptance is enlarged. The kit in¬ 
cludes a 5*foot steel mounting mast 
and 60 feet of 300-ohm line. Special 
kits Ore ovoiloble for mounting the 
Di-Fon to o chimney or o roof. 

STL ANTENNAS 

Andrew Corporation, Chicago, 111. 

These high-goin parabolic ontennos 
ore designed for use with broadcast 
studio-transmitter links (STL) in the 



920-960-mc bond. They are ovailoble in 
three sizes, 2. 4, ond 6 feet in diometer, 
with goins of 10, 15, and 20 db aver a 
holf-wave dipole. The ontennos ore to 
be used in pairs—one ot the trons- 
mltter and one ot the receiver—to pro¬ 
vide gains of 20. 30, ond 40 db over 
o iine-of-sight poth. Transmission line 
should be 52-ohm co*axial coble. The 
parabolas are mode of aluminum. 

Each ontenno is provided with on 
easily odjusted mechonism for tilting 
the beam through ± 10 degrees in azi¬ 
muth or elevation. Mounting clomps 
supplied may be attached to iron-pipe 
supports. The parabolas will withstand 
wind velocities up to 100 miles per hour. 

FOOT-CONTROLLED 

RECORDER 

Wobster-Chicogo Corporation, 
Chicago, III. 

This version of the Webster wire re¬ 
corder, known os Model 7, is equipped 




with o foot Switch,^ eliminating most of 
the hand controlling operations. It is 
intended for business dictotioo, inter¬ 
views, telephone recording, and the 
like. 

SOLDERING IRON TIP 

Weller Manofocturing Co., 
Easton, Pa. 

Designed for use with Weller Solder¬ 
ing guns, this new Ourotip has three to 


four times longer life thon previous 
models. It is flexible and con be bent 
ground corners to get into odd places. 
The end is chisel-shaped. 


TIME-DELAY RELAY 

Agastat Division, American Gas 
Accumulator Co., Elizabeth, N. J. 

Agastat time-delay relays ore used 
in transmitters to prevent application 
of plate valtages before the filoments 
Ore heoted. The initial delay time is 
one minute. If, during normal opera¬ 
tion, o power failure occurs, the relay 
switches off. If power is restored within 
15 seconds, plate voltage is immedi¬ 
ately re-applied, but it the off-time 
exceeds 15 seconds, the relay delays 
closing the plate circuit for o time 
proportionate to the duration of the 
failure. 

A combination unit moy be mode up 
of several relays ta provide delovs os 
long os five minutes. 

TUBE TESTER 

Hickok Electrical Instrument Co., 
Cleveland, Ohio 

Model 533 DM is a display tube 
tester whose 9-inch meter scole allows 



the Customer to see the condition of 
his tube. A mutual-conductance tester, 
the unit shows transconductancc up to 
15,000 micromhos. A test is provided for 
gas and low voltage is ovoiloble for 
diodes. The tester meosures 26% x 17 
X 11 inches. Flexibility hos been provided 
in the selector switches to toke core 
of unusual tube basing orrongements. 
Doto is given on a roll-type chort. 

TV HIGH-BAND 
ADAPTER 

Technical Appliance Corp., 
Sherburne, N. Y. 

Designed for use in low-signpl* 
strength oreos, this ontenno will pive 
high goin on channels 7-13. It is a 
two-bay folded dipole with reflectors. 
A coupling clomp is provided to ollow 
mounting obove a low-bond ontenno, 
ond o connecting stub is cut to the 
correct length for tapping into fhe 
leod-in. The stonding-wove ^ rotio^ is 
unusually low over the entire high- 
frequency television bond. 
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DYNAMOTORS 


Input 

Type VotU Ampe 
•D 77KM 14 40 


Output 

Volte Ampe 
- .550 


PE 73CM 
DM 21 
OM 210X 
DM 25 
DM 38R 
DM 33A 
DM 42 


DD AR 93 
23350 
35X0450 
ZA .0515 
0-19 peek 


1.6 

2.3 

1.2S 

7 

46 


28 

13/26 


0.104 


^5053 
DA.7A 
CW 21AAX 


28 


1.25 
12 . 6 / 

6.3 

3.25 
1.75 
1.2 
4/2 

9.4 


1000 

lOOO 

235 

235 

250 

275 

540 

515 

1030 

2/8 

250 

400 

800 

375 

285 

250 

500 

275 

500 

225 

440 

300 

ISO 

14.5 

250 

1100 

400 

800 

0 

300 
150 
14.5 
• New 


.350 
.000 
.090 
.050 
.070 
.250 
.1 lO 
.050 

.060 

.135 

.020 

.ISO 

.075 

.060 

.050 

.110 

.m 

.200 

.060 

.OlO 

.060 

.400 

.135 

.020 

1.12 

.260 

.010 

.6 

• Less 


Radio 

»et 

BC 101 

BC 375 
BC 312 
BC 312 
BC 367 
BC 348 
BC 456 
SCR 506 


Price* 
320.00 N 
14.00 LN 
24.50 N 
3.45 N 
3.45 N 
2.40 LN 
8.05 N 

5.50 N 

6.50 LN 

3.05 
5.25 N 

4.05 N 

3.50 N 
3.50 N 

3.95 N 

9.95 N 

14.05 N 


3.95 N 
25.00 N 
17.50 N 


sg 15.00 N 

Filter Box 4; Relays 


CERAMICON CONDENSERS 
$7.50 ptr 100 

3 mmr .±5% 67 romf .±20% 

5 mmf .±5% 100 ramf .±5% 

4 minf .±5 mmr 115 mmr .±2% 

8.5 mmr-±5 mmr 120 mmr .±5% 

11 mmr .±5% S40 mmr .±3% 

15 mmr .. .±2.5 mmr 250 mmr .— 

48 mmr .±2% 500 mmr..+ 15—30% 

50 mmr .±20% 1000 mmr .±5% 

60 mmr .±3% 

(Minimum order: 100) 


*Silv 9 r«Mica BuHon Cppoeitors 
(Erit, ContrQlab) $9.SO p«r 100 

185 mmr ..±2.5 mmr 

175 mmr.±2.5 mmr 

500 mmr...+10% 

(Minimum order: 100) 

POWER EQUIPMENT 
STEP DOWN TRANSFORMER: Prl. 440/- 
220/110 volts a.c. 60 cycles. 3 KVA. Sec. 
115 V. 2500 ToU Insulation. Slae 12" x 12" 

X 7" .$40.00 

PLATE TRANSFORMER: Prl: 117 v. 60 cy. 
Sec. 17.600 @ 144 ma. with choke. Oil im¬ 
mersed. Sl»e: 26"x29"xl3" American $120.00 
FIL. TRANS. UX6899. Prl: 115 v. 60 eye. 

Sec:Two5V. 5.5 amp wdgs. 29 KV test $24.50 
PLATE TRANSFORMER:Pri:115/230v.a.C.. 

50-60 cy. Sec: 21.000 v. 100 ma.$145.00 

VOLTAGE REG. TransUt. Amertran type BH 
2 KVA load. Input: 90/130 v. 50-60 cy. out¬ 
put 115 v.$40.00 

FIL. TRANS. KS8767: Prl; 115 v. 60 cy. Sec: 
£ wdfs: 5 V. @ 5 amps. 15 KV Test. .$15.00 


OIL CONDENSERS 


TypRwrlttr Desk W^llt Mounttd on 
St«9l Pgnel for Sfondord Rack Mtfl* 
IO'/ 2 ” H X 19" W X i/i" Thick. Woll is 
22" Wide, 20" Deep, Affo^ing Full 
Working Spaco. Groy Cracklt Finish. 
New ...$9.90 eg. 


TELEPHONE EQUIPMENT 
F.T. & R. 101.A APPLIQUE 


Provides necessary balancing racllltlea (or (our 
wire, or non-loaded or loaded cable. Std. 19" 
may be volce-rreouency telephone lines oT open 
wire, or non-loaded or loaded cable. Std. 19" 
channel Iron rack mtg. Price, new. cmnnlete 
with tech manual.. $54.00 


EE-89A REPEATER 

Extends range of field telephone apparatua. such 
aa EE-8 up to 25 miles, when inserted In a 
line. New. with spare tube and instruction 
manual, less standard type batteries_$21.50 


BC 686 LINE AMPLIFIER 

With magneto ringer. 3-tube 2SL6 amplifier. For 
local point-to-polnt telephone operation, remote 
operation of Phone Xmtr. remove reception of 
receiver output, monitoring facility. Requlrea 
only 24 vdc for tube "B" plus supply for full 
operation. 

New. less tubes. In wooden chest.$18.50 

Per pair for 2-way pt-to-pt operation.$35.00 


F.T. & R. 102-6 REPEATER EE-99 

May be used as Terminal or Intermediate Re¬ 
peater. 20 cycle ringing A DC Telegraph. Ap¬ 
plicable on simplex operaUona. Monitoring 
facilities, equalizing fscllitles. Dry or storsge 

battery operation. New.$55.00 

Telephone switchboard lamp holders: 10 lamp 
holders per strip.$4.25 


AUTOMATIC CODE EQUIPMENT 

TAPE PULLERS. (McEIlroy) TP 890. 110-120 v. 

AC .$12.50 am. 

TAPE BRIDGES: (McEIlroy) TO 815. complete.$3.50 

TAPE LOOPS: For TG-8 and TG-9.$1.00 

BLANK CODE TAPE: 4" rolls. wide. Per roll... .$.15 
MINE DETECTOR 

Model AK/PRS*1 Detector will detect buried Metallic and 
Non Metallic objects, such as: rocks. Pipes, water pockets, 
etc. Ideal for home owners, campers, prospectors. Uses meter 
and Phones for visual and aural indications. Price: New. 
Including detector, amplifier, phonea. resonator. 

and ail cables.$12.75 

With Batteries .$21.65 

arc—3 AUDIO TRANSFORMERS 


.1 mfd. 10 KVDC ;fl4F101.$15.00 

.06 mfd. 15 KVDC. 25r585-G2.$6.70 

1.5 mfd. 6000 vdc..5 2*5? 

.25 mfd. 20.000 vdc.$17.50 

10 mfd, 1000 vdc.$ 1.79 

3x10 mfd. delta connected synchro-capacitor. 90 v. 

60 cycles.$ 4,95 

.1 mfd. 6000 vdc. 25F509-G2.$ 6.50 

)5 mfd., 1000 vdc.$ 2-25 



CROSS POINTER INDICATOR 

Dual 0-200 mlcroamp. movement in 3" 
case. Each movement brought out to 6- 
term receptable at rear. Originally used 
in ILS equipment. New.$5.50 


INVERTER PE 216 



Input: 27.5 V DC. 90 AMPS 
Output: 115V, AC, 400 CY, 
13 AMPS 

1500 Volt—Amperes .9 PF 
New (as shown), Original 

Packing .$49.95 

Used. Ex. Cond.$25.00 

Also Available: PE 206. 80V, 
800 CY, 500 V.A. New $12.50 
GE «5D21NJ3: Input; 27 
vdc, 35 amp. Output: 119 v, 
485 VA. 400 cy, 1 PF. 
New .$49.95 


T-102, #55545 T-104. #55547 

T-103. #55546 T-105. #55554 

T-206. #55530 

Price, each .$.95 

MOD XFBIR: PP 807's to PR. 807’a^CL. 

''C” .$1.65 

DRIVER XPMR: 6U6 Driver to PP 811 

Grids .$1.45 

UNIVERSAL OUTPUT: American Silcor. PHI: 
20.000/16.000/5000/4000 ohms. Sec: 500/15/7.5/ 
3.85 ohms. 30db. content Flat to 17,000 (Tli.$2.75 


131C 

All marehanilita guaranteed. Mall ordert promptly filled. All prices, F.O.B. New Yark City. I 

1 PHONE 

Bend Money Order or Check. Only shippinf charfcs sent C.O.D. 

Liberty $t. 

COMMKNICATIONS EQUIPMENT CO 

DIGBY 

NewYorh7,N.Y. 

uuninitiiiiun i luiiu liiuii itilii i uu. 

1 9-4124 

MANUFACTURERS QUANTITIES AVAILABLE 1 


PLASTIC IGLOOS ATOP A NEW YORK 
SKYSCRAPER PROTECT' TV ANTENNAS 



Plastic "igloos" oro employed on the 87th floor of the Empire Stote 
Building in New York City to house NBC and A. T. & T. television re* 
ceiving antennas. The ontennos, which pick up signals from remote* 
telecasting mobile units, must be protected against wind, moisture, 
dirt, and cascades of destructive winter ice. Each housing is o gigon* 
tic bell jar of holf-inch-thick Plexiglos seven feet in diameter and six 
feet high. The hemispherical domes ore 30 Inches deep. Reinforcing 
cops atop the domes will withstand o direct hit by foiling ice ond 
anchoring is strong enough to resist hurricone winds. The Plexiglas, a 
moteriol used extensively during the war in aircraft, os well os for 
other purposes, is shotterproof and does not ofFect in ony woy the re¬ 
ception of radio ond television signals. 



TTeVee 

SCOPE 

M.J.I 


^ FOR 
LEVISION TESTING 
AND SERVICING 


mi 


Advanced v 
_ proctical ™ 
engineering 
m j gives you 


NET rRICES12750 

Combines the two essential instruments needed in tele¬ 
vision testing—olignment—service. A complete oscillo¬ 
scope ond a complete sweep generator thot con be used inde¬ 
pendently. Tee Vee 90 combines two units for compoctness ond portability— 
meticulously engineered in advanced design and construction. Oscilloscope also 
hos its own variable linear sweep. Sinusoidal sweep with phasing control for 
use with inter no I R.F. sweep generator when testing bond pass chorocteristics. 
Synchronization provision for either internol positive, external or line frequency* 
Z axis terminal permits intensity modulotion of electron beom. Input jock 
provided for marker signal* Independent sweep hos range of 4.5 to 40 m.c. in 
3 bonds giving choice of any I.F. frequency desired. Bond width con be vorted 
continuously from 50 K.C. to 50 M.C. Attenuation of R.F. output is continuously 
vorloble ond Is opplied through low loss cooxiol coble. Troveling detector 
probe included for observing signol at any point of R.F. circuit under test. 
IOS-130 volts 50-60 cycles. Weight 25 lbs. Siie 14 x 18 x l2</2 inches. Finished 
in attractive hommerfone grey. Supplied complete with tubes, probe, cooxiol 
output coble ond operoting instructions ready to operote. 

Write for Catalogue 2C 


RADIO CITY PRODUCTS CO., INC. 


ISi WEST 5T 


"tgf 


NEW YORK 1. H. Y. 
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IMMistioii Box 


Question Box queries will be answered by mail and those of general interest will be 
printed in the magazine. A fee of $1.00 will be charged for questions requiring no 
research or schematics. Write for estimate on questions requiring diagrams or con¬ 
siderable research. Be sure to give jull specifications and details on the application. 
Due to the nominal iees charged for this work, it must be handled as a spare-time 
propo^sition. Therefore rapid service is impossible. Six to 8 weeks is required to draw 
up answers involving large schematics or research. 


V.H.F. RECEIVER 

? Please give me a diagram for a 
miniature receiver for 157 me. — E.O., 
Norwood, Ohio. 

A. The receiver shown uses three sub¬ 
miniature tubes and can be built as 
small as a hearing aid. A square-law 
detector (the first 2E36) acts as a 
broad-band r.f. stage without variable 
tuning. This makes for smaller com¬ 
ponents. 

L is wound on the glass envelope of 
the detector. While the parts list 


specifies five turns for the coil, some 
experimenting will have to be done to 
determine exactly the right number of 
turns; one too few or too many will 
cause the receiver to miss the desired 
band entirely. Once the right number is 
found, cement the coil in place. If the 
band received is too broad, try removing 
a turn and adding a small (1- or 2-p|if) 
ceramic capacitor in parallel with the 
coil. 

A straight wire the length of a pencil 
will make a good antenna. Satisfactory 
headphone reception should be had 
within line of sight of the transmitter. 



Rl, R4, R5—^2.2 m«gohm$, '/j watt 
R2—3.9 megohms, '/» watt 
R3, R6, R7—I megonm, watt 
Cl—300-|i|if mica 

C2, C3, C&~.002-af, ISO-voIt paper 


L—5 turns wound around envelope of first 2E3i 
(see text) 

B I—1.5-volt battery 

B2—45- to 135-volt B-battery 


TG-10 AS AMPLIFIER 

? Please show how I may use the 
TG’IO^F (surplus code^practice outfit) 
as an audio amplifier. —G.S., Milton, 
Oreg. 

A. The diagram shows the completed 


amplifier after the TG-IO-F has been 
converted. Inputs are provided for mi¬ 
crophone and phonograph or tuner, and 
a bass-treble tone control has been 
added. Output is about 30 watts maxi¬ 
mum, so use a loudspeaker of at least 
that rating. Be sure to shield the input 
circuits to avoid hum. 



NO MORE COMMERCIAL SCHEMATICS 
We ore no longer able to supply schematic diogroms of commerciol rodio receivers, 
as our stock has been exhausted. If individual schematics are needed, the best source 
is usuolly one of the publishers who specialize in servicing information. Most wholesale 
houses and parts jobbers also have o supply of diagrams. 


TWO-STAGE AMPLIFER 

? / have built a two^tube receiver, 
the audio output of which is vei-y low. 
Please show a two-stage audio amplifier 
which I can add to the receiver to get 
enough output to operate a speaker .— 
R.Y., Raymondville, Tex. 

A. The amplifier diagrammed can be 
connected to your receiver's detector. 
The B-supply should furnish about 250 
volts at about 45 ma. 



R 1—100,000 ohms, 'A watt 

R2—10,000 ohms, Vj watt 

R3—270,000 ohms, Vi waH 

R4— 500,000'Ohm potantiomatar 

R5—iSO ohms, I watt 

Cl—.O^pf, 400-voit papar 

C2—lO-pf. 25-volt alactrolytic 

C3—.Ol-uf, 400*volt papar 

C^25-pf, 25-volt alactrolytic 

T—output transformar, 7,000 ohms to voica coil 

SPKR—PM spaakar 

MICROPHONE MIXER 

? Please show me how I can connect 
four kigk^impedance microphones to a 
single high-impedance amplifier input. 
Each mike should have its own volume 
control. — M.L.S., Reading, Pa. 


A. The mixer shown in the diagram 
will do the trick. Since the 6SC7 plate 


2709^5 

t f CONT 



ITDAMP 


B-t-250V 


current is low, plate voltage can prob¬ 
ably be taken from the B-supply of your 
amplifier. The four gain controls will 
not interact, and the main amplifier 
gain control is a master volume con¬ 
trol for all four channels. Everything 
up to the 6SC7 grids should be shielded, 
and all other wiring should be kept as 
short as possible. If there is space on 
the main amplifier chassis, putting the 
mixer there will avoid long leads. If 
there is too much hum, additional 
shielding may be necessary. Do not add 
any extra shielding, however, before 
testing the mixer. If you can do with¬ 
out it, you will not run the risk of cut¬ 
ting down the high-frequency response. 
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Box 


COIL DATA 

• Please give coil data for a super¬ 
heterodyne receiver opo'afhig on the 
broadcast aiid 5,8-18,3-me bands. The 
set will have an r,f, amplifier All coils 
are to be wound on plug-in forms 1 % 
inches in diameter and 2*4 inches long. 
— G.F.S,, Chicago, III. 

A. Each of the five coils Ll through 
L5 are identified in the diagram. 

For the broadcast band, Ll is 114 
turns of No. 26 enameled wire, close- 
wound. L2 and L3 are 300 turns of No, 
36 s.c.e., lateral- or jumble-wound, with 
L2 spaced about % inch from Ll inside 
the coil form. Alternatively, L2 may be 
about 180 turns of the same wire, % 
inch long, spaced % inch from Ll and 
wound on the outside of the form. L4 
is 325 turns of No. 36 s.c.e., % inch 
long, jumble- or layer-wound, and 
spaced about % inch from L3. L5 is 
78 turns of No, 26 enameled wire, 1*4 
inches long, with the cathode tap 20 to 
26 turns from the ground end. 

RfAMP L4, L3 TO MIXER 



PAOOER .0004 FOR B C BAND ;.003 FOR 5 - I8.3MC 




3- 


, 

gL5 

5^ 

/365M>if 

S osc 



i 


cathode tap 


For the 5,8-l8,o-mc. band, Ll is 0 
turns of No, 18 enameled or s.c.e,, 1 
inch long, L2 and L3 are 3 to 4 turns 
of No. 18, close-wound, with L2 spaced 
about *4 inch from Ll. L4 is about 4 
turns of No, 18 wire, close-wound, 
about *4 inch from L3. L5 is 10 turns 
of No. 18 enameled or s.c.e., 1 inch 
long. The tap is about 4 turns from 
the ground end. 


CROSSOVER NETWORK 
V 

• Please give me a de.sign for a suit¬ 
able J^yOOO-cycle crossover network ?— 
B.T.y Los Angelesy Calif, 

Am In the crossover network shown in 
the diagram, the four switched capaci¬ 
tors control the level of the high-fre¬ 
quency output. The values given for 



the r.f. and audio chokes are exact 
calculated values. Since it may be dif¬ 
ficult to find or make units with these 
values, the neai'est sizes can be used, 
with some change in crossover fre¬ 
quency. 


FEBRUARY, 1947 



Coming Next Month 


Keep Posted on 

Televisions Newest 
Technical Advances 


Watch for the March RADIO-ELECTRONICS—the 144-page SPECIAL TELEVISION 
ISSU^. Here you will see the omoxing progress of television brought up-to-date. It 
will give you in brilliantly shorp close-up every important technical development— 
informotion that any mon vitally interested in the subject can profltobly apply. The 
issue will tell you: 

—what striking technical advances have been reolixed during the post year 

—where the industry is headed 

—how you can tie in your own efforts with the current trend 

Business leaders, os well as engineers and other technicions will give you the inside 
story. The newest models will be revealed and taken opart for you so you can study 
their circuits and components. You will learn what is new in television test instruments 
—how and where to install antennas to get best results—and how to service tele¬ 
vision so you can make a good living out of it. Charts will be liberally supplied along 
with a complete tabulation of receivers and their choracteristics. 

Be sure to look for this Special Issue. Ask your newsdealer or radio store to reserve 
a copy for you—or, better still, send os your subscription ot once so we can set aside 
your copy. 


RADIO-ELECTRONICS 

25 WEST BROADWAY NEW YORK 7, N. Y. 
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1,000 A MONTH 



Thst‘8 whftt JUST OXK 7t the 
many plant in tills book 

_--—■ H brought in—over ¥1.000 a 

r~^,_ ■ month, steadily, from radio 

Pi m service al<me. HOW TO MAKK 

■ MORE MONEY IN RADIO 

* SERVICE is BO full of money¬ 

making plant and ideas It urlil 
amaze you. Why work for 
wagesf Why not become your 
on'n boss and make more 
money? EVEN BECllNNKKS 
c ^ m used some of tlie easier 

I m Plans In this book averaged 

L I "AY OVER ¥100 A WEEK 

Mi »E3r ifl ^ust working from home. This 

_ ^ - M book la making money for 

servlccsnen and beginners. 
_ ovemvhere — U.S.A.. Canada 

Puerto Rico. Mexico. So. America. Hawaii. l‘hlUpplncs. 
and other countries. Letters oit thanks arc continually 
coming in. 

AT LAST! 

The real money-making secrets of radio service are given 
out in thia book. 

7 -Book very helpful-follow. —Best of its kind that ha\'e 
book earned ever been printed, 
high n» SlOO In a week radio W. Bradford, 

repairing, in my apartment. Chicago. Indiana 

C. C. te.Ali», krM|klyn. 

—In business 10 years^4*e- 5kliip«dv* 
celved many valuable point- 

era-read it 3 times. Wimid jr 

not take twice the ^co.for 

It....W. J. BhiiiiM. Carthage, W. r. 

•elington. w. Va. in business 17 years. Book 
—In radio l.% years—Book contains many things Which 
contains far more Informa- took me many years to learn 
tion than expected—Every the hard way. Book worth 
radioman should have this many times Its small coat, 
book. W. J. Fraser, P. V. Fussner. 

tlmont. N. V. tfimwood. Illinois 

25 years experience are packed In this 83 page bonk, 
8% X 10%. by V. Gale, for servicemen, beginners, stu¬ 
dents. Among MANY OfTHER THINGS It shows you 
where the money U and how to get it FAST: How to 
get plenty o( customers: How to test sets w*lthoiit taking 
them out of cabinets and give estimates QUICKLY; How 
to operate spare time and build to full time; Uon* much 
to charge: How to connect with certain BIG MONEY 
concerns; How to Increase business and expand. 

Send for thla book today and suit making more mcmey 
almost as soon as you get It. The full price Is only $3 
(any convenient form) postpaid; or C.O.D. at $3 plus a 
few cenu poiul charges. You have nothing to lose. Ex¬ 
amine It for 5 days. If you aren't posltlveb’ delighted 
return It and we will refund your 83 promptlv. If you 
want more informaUtm about the book send for literature 
#2-E£. It*s free. 

MERIT PRODUCTS, DEPT. RE. 

2!6-32 132 Avenue. _Springfleirf Cardens 13, N. Y, 



AGAIN!! A GREAT VAliiUE 
from 

MORT'S RADIO SHACK - 

NEW HF 10 TRUSOUND 
AMPLIFIER 


The HF 10 amplifier 
is a general purpose 
unit of small size 
(e'x9*'x7^) designed 
for high quality re¬ 
production of sound, 
muslo and speech 
from records, radio 
and inicroplione. It 
Is engineered and 
built to meet the 
high quality stand¬ 
ards required of an 
amplifier when used 
In conjunction with 
^ the new high fidelity 
pickups, FM-AM 
tunen and wide range speaker systems. 

NOTE THESE TERRIFIC FEATURES 

• 10 watts undiitortcd power output 18 watts peak. 

• Inputs: High Gain for variable reluctance pickups; 
for high impedance mikes. Low Gain for FM-AM 
tuners and high output pickups. 

• Selector switch for raPld changeover. 

• Hum levcrt TO db below 12 watts. 

• Tmio compensation. Separate continuously rarlable 
base and treble controls. 

• Treble—from plus 10 db to minus 15 db at 10.000 
cps. 

• Bass—from plus 10 db to minus IS db at 50 cps. 

• Note—flat characteristics obtained with controls 
centered. 

• Output Impedance 2. 4. 8, 16 and .500 ohms. 

• Straight AC for 110-120V 50-60 cj'cles fused. 

• Tubes—6SL7. 6SC7. 2—6V6. 5V3. 

• Chassis and shield sliver gray haromerlold finlslu 

^w^r^equslly with Amplifiers selling for Ba moeh 

Yours for Only.. .$29.95 

Complete with Tubes and Cover 
WRITC FOR OUR FRCC 1040 CATALOG 

TtRMS: 258^ Deposit with, order. Ratanoe C.O.D. 
F.O.B. Chicago 

Mort's Radio Shack 

Dopt. RC-2 

830 W. Randolph St. Chicago 8. Illinois 



COmCAL [ANTENNAS 

l!UThER^ORCl AVENUE ON J!0UT£ 35 



Ht-C5<iin Slocked CflirticpI ’ 

Beafn 

Channels 2 Id 13 Pluf FM 
Low tnceplion Angle 
tKlr^meiy Hl^h Signal tc 
Rafio 

150 Ohm Non-vary in Q Imped- 
<ln£fr 

U%G 72 ,150 0^300 Obtfi Trom- 

miiSjian Li net 

Universal Mounting Clampi 
SEE YOUR mSTRISUTOl^ 


TECHNICAL KOs 


Spociol: 10% discount on 
OIL-FILLED 
CONDENSERS 


6.0 

8.0 

8.0 

10.0 

30.0 

30.0 


lOOOV 
600V 
lOOOV 
600V 
POVAC 
330VAC 


I.4S 

.35 

1.75 
1.00 
1.40 

3.75 


25.0 ElectrolyUc 25V 
100.0 •• 25V 


orders of $S.OO or morB. 
TRANSMITTING 
MICAS 


.05 MFD 

lOOOV 

$0.35 

.00005 

2300V 

$0.13 

.05 

500 V 

.14 

.00005 

3000V 

.35 

.1 

2500V 

.75 

.00005 

5000V 

.85 

.1 

7500V 

1.65 

.000067 

2500V 

.20 

2x.l 

7000V 

4.10 

.00007 

2500V 

.20 

.12 

15000V 

7.95 

.00025 

2500V 

.25 

.25 

lOOOV 

.35 

.00025 

r.ooov 

.85 

.25 

4000V 

2.15 

.0005 

2500V 

.25 

.25 

6000V 

3.75 

.00072 

5000V 

.85 

lOx.25 

600V 

1.05 

.0008 

5000V 

.85 

.5 

600V 

.28 

.0001 

2500V 

.25 

.5 

lOOOV 

.40 

.0011 

5000V 

.85 

•5- 

2000V 

.75 

.002 

lOOOV 

.20 

.75 

400V 

.30 

.002 

3000V 

.65 

.85 

600V 

.35 

.003 

2500V 

.30 

1.0 

lOOOV 

.45 

.00:: 

,3000V 

.65 

2.0 

200 V 

.20 

.004 

2500V 

.35 

2.0 

6O0V 

,40 

.005 

lOOOT.V 

.15 

£.0 

lOOOV 

.60 

.005 

3000V 

.65 

4.0 

600>' 

.60 

.006 

2000V 

.35 

4.0 

lOOOV 

1.00 

.003 

1200V 

.15 

5.0 

220VAC 

.55 

.01 

1200T.V 

.15 


TUBES-CHOKE-FOTS 
Tubes—12K8 Metal .29 
Choke—10 DMA-lOH, 

250 Ohm 1.59 

Pots: 20K-.50K-100K .19 
Dual, % Meg 
'250K-50K- .30 


SHIELDED WIRE #22. . SO Ft. for .6S 

RESISTOR KIT Assorted 100 for 1.49 

BATHTUB KIT Sx.l, .6. .05, ETC. 10 for .58 

CONDENSER KIT .Ol-.OOOOl_100 for 2.99 

MICAS .01. .002, .005, ETC. All Values .08 

.01 160V PAPER (MIDGET).60 for 1.00 

0.1 600V PAPER.8 for 1.00 


$2.00 min. order F.O.B.. N.Y.C. Add postage 
50«/e deposit, balance ao.O. with ail orders. 
Manufacturers Inquirlas invited. Send for Flyer. 
Prices are subject to chang* without notice. 


TECHNICAL RADIO PARTS CO. 

MOVED TO larger QUARTERS 
557 McDonald Av«., Brooklyn 18, N. Y. 
DEPT. RE.9 


-People- 

Dr» Vladimir K. Zworykin, vice-presi- 
•dent of RCA Laboratories Division, 
Princeton, New Jersey, received last 
month the Poor Richard Club's 1948 
gold medal of achievement in recogni¬ 
tion of his invention of the electronic 
scanner, a major step in the develop¬ 
ment of television. The award was 
presented on Benjamin Franklin's birth¬ 
day anniversary, January 7, 1949, at a 
public ceremony in Franklin Institute, 
Philadelphia, Pa. Harry L. Hawkins, 
president of the Philadelphia Club of 
Advertising Men said in announcing the 
award, “Without the invention of the 
electronic scanner, television would still 
be a laboratory toy." 



Paul V. Galvin, president of Motorola^ 
Inc,, Chicago, has announced the ap¬ 
pointment of his son, Robert W. Galvin, 
to the post of executive vice-president 
of the radio and television firm. The 
new official is 26 years old and has been 
a director of the 
company since 1945. 
The post he now 
occupies has been 
7acant since 1944, 
following the death 
of Joseph E. Gal¬ 
vin, -who was co¬ 
founder of Galvin 
M anuf acturing 
Company, Motor¬ 
ola's predecessor 
corporation. 


Dorman D. Israel, executive vice-presi¬ 
dent otJEmerson Radio and Phonograph 
Corporation and chairman of the Re¬ 
ceiver Section of the RMA Engineering 
Department, was presented with the 
annual RMA-IRE award at the Roches¬ 
ter, N. Y., engineering meeting. The 
annual plaque was for his services in 
the receiver standardization work of 
the RMA Engineering Department and 
was presented by Associate Director 
Virgil M. Graham at the annual din¬ 
ner attended by 800 engineers at the 
Rochester meeting. 

Dr. William W* Eaton has been ap¬ 
pointed to the Central Research Or¬ 
ganization of O^tn Indttstries, /nc.. East 
Alton, Ill., it has been announced by 
Mr. Fred Olsen, the organization's di¬ 
rector of research and development. Dr. 
Eaton's appointment follows the recent 
formation of the Central Research Or¬ 
ganization, established to assure re¬ 
sponsibility for the long-range research 
activities of Olin Industries, parent or¬ 
ganization of the Western Cartridge 
Company Division and Winchester Re¬ 
peating Arms Division. 

Nelson P« Case has been elected vice- 
president in charge of engineering 'and 
research of Hallicrafters Co,, Chicago. 
Mr. Case, a graduate of Leland Stan¬ 
ford University, is the holder of about 
thirty radio circuit patents. He has 
been assistant physicist in the Bureau 
of Standards, Washington, D. C., and 
was a research physicist at the Uni¬ 
versity of Michigan. In 1946, he came 
th Hallicrafters as chief engineer. 
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Dr. Ladislaus L. Marlon has been ap¬ 
pointed chief of the Electron Physics 
Section of the National Bureau of 
Standards, Washington, D, C., where he 
will direct research on the basic theory, 
methods and applications of electron- 
and ion-beam devices, including inter¬ 
action phenomena between charged 
particles and matter. 

R. K. McClintock, assistant to the chief 
engineer of Sylvania Electric Prod^ 
nets, Inc, of Emporium, Pa,, delivered 
a paper to the Rochester, N. Y., fall 
meeting of the IRE and the RMA on 
how miniature electronic and radio 
equipment has been desig^ned to provide 
for the needs of new applications where 
compactness and light weight are 
mandatory. 

He recalled that the trend toward 
miniaturization, which is now vital in 
many applications, was given impetus 
by the wartime development of the 
proximity fuze. The tubes, revealed 
after V-J day, were considered revolu¬ 
tionary, but since that time, dozens of 
tiny tubes have been developed for wide 
radio and electronic application. 

Frank M. Folsom was elected president 
of Radio Corporation of America last 
month on the recommendation of David 
Samoff, chairman of the board of di¬ 
rectors, As executive vice president in 
charge of the RCA Victor Division, Mr. 
Folsom administered RCA’s production 
and merchandising activities for the 
past five years. John G. Wilson suc¬ 
ceeds Mr. Folsom in his former post. 

V. C. Havens was appointed last month 
to the post of assistant general sales 
manager of the Crosley Division, Avco 
Manufacturing Corporation, Cincinnati, 
Ohio. Mr. Havens is in charge of adver¬ 
tising, sales promotion, and public re¬ 
lations. His headquarters are at the 
Crosley main offices in Detroit. Mr. 
Havens’ last post was with Consolidated 
Vultee Aircraft Corporation; prior to 
that he spent 18 years with General 
Motors and was an account executive 
with the Campbell-Ewald advertising 
agency in Detroit. He is a graduate of 
the University of Michigan. 
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make m profcM tonal 
SPOT WEbDEU! HllThCBt 
quality NEW war surplus. 
Orl". Govt, cost over 
$160.00. Free copy of pic* 
lure lnst"uc:ion book with 
each transformer. Cont, 
ratine Pri: 105 to 125 V. 
Sec: 5.1 V fiit 190 amps. 
35kv ins. Shipoine weight 
approx. lOO lbs. 
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COMPLETE SUPREME 
SPOT WELDER KIT- 
BRAND NEW READY TO 
INSTALL 

Includes I transformer* (for weldlnt 16 aa. steel), 
cable, lugs, connectors, tips, FREE INST ROC* 
TIONS, etc. 

Your present drill Press does double duty wllli this 
amazlitif SUPREMK KIT. InsUil It Yourself In a 
JllTy (no special toots needed) and you’ve sot a 
combination drill press and spot welder in one! 
Ideal for alt types of weldlns in industrial plants 
or home workshops. Will withstand continuous pro* 
ducilon duty. Operates from house current circuiu. 
110 V. 50 or 60 cycles @ 30 smps. Easy to Install, 
complete with step-by-step picture Instruction hook. 

•Order extra transformer for weldlns up to 12 ga. 
steel. COMPLETE PICTURE INSTRUCTION 
BOOK, alone—50e ea. 


VIBRATOR Synchronous (Self-Rectifying) 

Hermetically Sealed 

Good for 100 mlltlamperes. Docs not require rectifier 
tube. Fits standard octal tube sockeL Orig. Oov'L Price 
over |5. Shpg. wU 2 lbs. 

i Volt Model...$1.29 12 Volt Modol...«9c 

NEW! RL.42.B ANTENNA REEL 
Motor & Gear Box 
Perfect Beam Rotator 

Liirhtwclffht (4 lbs.), easy mounted, 
magnetic clutch, will reverse with 
s.p.d.t. switch. Also for barltecue sPit 
or door opener. Many Other uses. 

L 9 r 


Shpg. wt. 9 lbs. 


$4.2$ 



SEND NO MONKY—WE MAIL C.O.D. or save C.O.D. 

charges by enclosing chock or money order. Shipment 
made by either fast truck freight or express Mllect, or 
bv parcel post If postage is included with order. No 
deposit required on C.O.D.*a» No orders less than $2.50. 

ELECTRONIC SALES COMPANY 
SS$« W.st Adorns—Dtpt. RC-2 
Los Angelos Calif. 


OUTSTANDING 

3 TUBE PHONO 
AMPLIFIER 


U.95 



COMPLETELY WIRED. 
VOLUME and TONE CONTROLS 

Set of 3 tabes; SOU, 35Z5, 12SQ7. %IM 

Onipui trana. 50L6... .. .. .35 

3b Meg. Tol. control.. .................. .15 

Meg. Tol. control with aw...j^. .36 

AB dual control 20$M olUDr.... .41 

pm speaker , .. .. 

E" pm speaker... LLi 

4' pm speaker.... . l. 

6x4* pm speaker. i.3t 

i"- pm speaker. a.4S 

Webster pickups . .,.... l.TI 

Standard Cartridges L'70A, t.eS 

Alliance motor A Turntable .. 

BusseU DeLuxe Motor A T.T. R.l? 

C.E. Reluctance Cartridge . 4.64 

Phono Pre-Amplifier complete with tubes. .. i.&S 
Phono Oscillator complete with tubes....... 4.E'3- 

Oscillator Coll. 12SA7.IE 

WEBSTER-CHIC AGO Dual Speed Automatic 

Record Changer, Model 246.29.25 

VM itdOO INTERMIX CHANGER 

Automatic Stop—Special Price.. .r- ■■ 119.95 

SEABURG 3 POST INTERMIX CHANGER 
Automatic Stop with Q.T. Cartridge.,.. ...127.50 

Slow speed motor and TT. 3.B4 

Slow speed Pickup with QT cartridge.,. ... 3.49 

F.P. cond.. 4 section. 10 MFD-400V ... .3? 

1 F transformers 456KC Input or output, ea. 
STANDARD URAND TUUES 
THOUSANDS IN STOCK 
All priess F.O.B. N.V.C,—on C.O.D. 25%b DesOsit. 
Write for latest circular 

THE ROSE COMPANY 

98 Park Place, Dept. C, New York T, N. Y. 



Only 25c 
39$*10 Broadway 


llemHil, g| MACNEIK 
TAPI RKDRUING end 
Applictniien-s 
hy A.C. SHANEY 


GOBP.ol AMDUGil 

New York 13, N. Y. 
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Radio-Television-Electronic 
Parts & Equipment Specials 

“^LEVISION-CATHODE 7aY HIGH ” 
VOLTAGE 

2000 volf D.C. Power Supply 
For an unbelievably low price, we can supply 
a completely filtered television or cathode ray 
2000 volt D.C. power supply. Why bother with 
bulky and dangerous 60 cycle supplies or ex* 
pensive R.F. power supplies when you can 
purchase a complete 2000 volt D.C. unit (not 
a kit), ready to plug into the 110 volt A.C. 
power line. The ridiculously low price has been 
made possible by a fortunate purchase of high 
quality components. These units are brand 
new, completely tested and guaranteed. 

_Price $7.95 

4000<6000 VOLT TELEVISION SUPPLY 

Similar to the unit above, but has a much 
higher D.C. output voltage suitable for use 
with the new V' and KK' television tubes. 
PRICE .$12.50 

RADIO NOISE FILTERS 

ElIminates extremely noisy radio reeeptien due to 
power line disturbances eaused by lights, refrigerators, 
washing machines, vacuum cleaners, elevators, oil 
burners, diathermy machines, etc. 

Filters out man’made noises In the broadcast, short* 
wave, and ultra*high frequency bands. 

Designed for all radios, appliances, and electrical 
equipment consuming up to 1300 watts <12 amperes 
at 120 volts AC or DC. 

Housed in a metal case xZ* xJVz* complete 
with male and female line connectors. 

PRICE .ONLY $2.25 

Industrial Type Radio Noise Filter—Will handle up 
to 50 amperes. Housed In shielded case 3%'x 3%'x 
2 '/**. 

PRICE .$3.95 


EASILY ASSEMBLED RADIO KITS 

5 Tube AC-DC superhet kit furnished in a 
brown plastic cabinet of artistic design, cab. 
inet size (9*'x5"x6*') 

Variable condenser tuned; with 2 double tuned 
I. F.»8. 

Tubes used: 1 - 12SA7, 1 - 12SQ7, 1 - 12SK7 
1 - 35Z5 and 1 - 50L6 

P RICE SI1.9S Standard 
8 TUBE 3 WAY PORTABLE KIT 

* For operation on 110 Tolt AC or DC and 
battery 

* Superheterodyne circuit 

* Full vision dial 

* High gain loop 

* Cabinet of Blue Aeroplane cloth finish, 
size 13x9-Hix7'' 

* Tubes used 1A7, 1H5, 3Q5, 117Z6 and 

* 2 - 1N5 

DRIPF TR Hot ineliidine tubaa 

rnitA Extra for kit tobea $3.75 

8 TUBE, 2 BAND SUPERHET KIT 

Bands covered BC 550*1600 KC and 6*18 MC 
Power supply 105* 125V AC, DC 
Full vision dial 

Variable condenser tuned, with two double tuned 
I. F.*s 45SKC 
Walnut veneer weed cabinet 

PRICE $15.75 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter* 
ing the britiancy of reproduction. 

Contains a Hl*0 SERIES resonated circuit. Tested 
by means of an audio eselHater and an esellloseope 
to give 22 db. attenuation with very low signal loss. 
EASY TO ATTACH 

Just two wires to clip on. Compact €1 Oft 
Price... 


THREE TUBE PHONO AMPLIFIER 

An assembled unit ready for installation using tone 
and volume control and six feet of rubber $2.95 

(Not including tubes) 

With Complete Set of Tubes ..$3.95 


PHONO OSCILLATOR 

wireless phone esel Hater transmits recording for 
crystal pick •ups or voice from carbon mike through 
radio without wires. Can also be used as an Intercomm 
by uHng P.M. speaker as mike. Price ^2'5 


(excluding tubes) . 

With Complete Set of Tubes., 


.$3.95 


SPECIAL! SPECIAL! 

Mammoth assortment of radio and electronic 
parts, not less than TEN POUNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc. A super¬ 
buy for experimenters, service¬ 
men, and amateurs for only . 


$1.25 


Satisfaction guaranteed on all merchandiio. 

All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE 

RADIO DEALERS SUPPLY CO. 


154 Greenwich Si. 


New Yorli 6. N. Y. 































































Kcw l*atciits 


cut y»ur 
RECORDING COSTS! 

Find! oul about M^ShflETIC TAPE 
RECOADEA ih^t do-ii-blds fow plaving 
Vimfi, c.iLj>hi y^ur \jLpk coi4-c in halt! 'Wpiln 
Indaf fnr 1iclinical ll^c-ral-vr-f. 


I Amhifier Corp. or America | 

398-iO Eroodwoy, New York 13, N, Y* 


FREE 


TECHNICAL DATA CARD 

RADIO ELECTRICAL COLOR 
CODES. FORMULAS, HELPFUL HINTS. 
SEND FOR YOURS TODAY. 

RADIO MAIL ORDERS 

75 Borcloy St., Dept. RE, N. Y. 7, N. Y. 


METERS UB, & SERVICING TYPES 

PreeI»lon 844 8000 vac A DC Ohm* O-IO Meg. Amps 
0-1 a Mil* 0-1200 34 rang** m Walnut Port, case 
. - -- ^ k. Beg.-- - 


Hi V. Prode A inat. book. . 
Weaton 280 DCVOaSO DCA 


_____range*, each.. 

Weaton ISS 0-30 VAC Lab. motor, now.JR^. STS. . 


leg. $39.50, new.$24.75 

0*30. 3 I- - " 


Toot »e« 1-230 for Ro«. Cap. AC-oCV W/prod*. 

Ampfl 0*15.3* sq. mirror acnlc W/lead*. new. spec. 


2.95 

|;lt 

2.25 
3.50 

--^>^.3*' sq. New* box .... 3.25 

Ther. type 0-3 A. 25.2000 KC Weot. 5^.14, now. . . 4.95 

MCCONNELL’S - , 3534 Qc''mantow2i_JW^,^ 


Amps 0*15 5" sq. mirror scnic w/ioao*, new. sinev.. 

DO 3* R Triplett Root, typo O lOvOl 5 MV, new. 

RF 0-t. O-.!, 0-8. Fbp. Mukc your choice, new. 

Mil 0‘2 Roller Smith, 3^ R. New, orig, box. 


Prvfiirr* fftf a 1 

RA 
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LEARN^QUICKLY IN 
THE GREja SHOPS OF 

COYNE 

NOT A HOME-STUDY COURSE 

Get ready for a better job, bigger pay NOW in 
Radio-Television. Cash in with ‘All-around'* 
knowledge of Radio—FM.—Television Service. 
Train on actual equipment, not by “Home-study**. 
Learn quickly at Coyne-~it'a a real shop course] 

SOth ANNIVERSARY YEAR 

Q, I. APPROVED 00 alao Financa Plan for 
NON-VETERAN So Don't let l^k of cash hold 


you back. Many earn while learning. Special |dan 
tor men of draft age. Get facts today I 

BOOK 

A 


SEND COUPON FOR FREE BOOK 

Send at once for Big Free Book on 
Radio, Television. F. M., Electronics 
and facta about our Finance Plan. 

mail this COUPON TODAYS 

Coyno Kloctrleol and -- ... 

SCO a- frhUm St., poat.aa*RH, chio«Ka A2, lu. 
Please send Big FREE Book and complete details. 


I 
I 

! NAME, 


I 


street. 


CITY. 


.STATE. 


The Annual Television Issue of 
Radio-Electronics will appear 
next month. Articles on all phas¬ 
es of television and descriptions 
of all types of television eiiuip- 
ment will appear in this special 
big 144-page number. Reserve 
your copy at your dealer today! 


R.F. LOSS MEASUREMENT 

Paf.nt No. 2,449,621 

Wall«r von B. Rob.rh, Prinefon, N. J. 
(ouign.d io Radio Corp. of Amarieo) 

When a series circuit is tuned to resonance, 
the voltage across the coil (or the condenser) 
is proportional to its Q. This gives a method 
for measuring the losses in a coil or condenser. 
With the conventional Q-meter it is difficult to 
measure small differences unless a very sensitive 
voltmeter is used. Such an instrument is suscepti¬ 
ble to damage. This patented circuit can com¬ 
pare or measure coils or condensers where the 
losses are almost equal, yet the meter is protected 
against overload. 



The first tube is an r.f. oscillator which sup¬ 
plies voltage through a link to the second 
tube which operates as a v.t.v.m. To measure or 
compare two condensers, for example Cl and C2 
as shown, the switch is thrown to Cl. The trim¬ 
mer is adjusted for resonance and the maximum 
reading is noted on the meter. Now the switch 
is thrown to connect C2 and its trimmer. As be¬ 
fore, the trimmer is resonated and the reading 
taken. The meter readings are proportional to 
the circuit Q in each case. 

The micriiammeter is protected in two ways. 
When current increases through it, the grid 
bias rises and limits the current. The meter is 
also Protected against unexpected increases in 
the r.f. signal. If oscillator output increases, 
oscillator bias rises. The resistor R transfers 
this voltage to the voltmeter tube to counteract 
the increase in meter current which would occur 
otherwise. 


SUBHARMONIC GENERATOR 

Pofenf No. 2.451.480 
Jomes O. Edson, Great Kills and 
Donald M. Terry, Brooklyn, N. Y, 
(assigned to Bell Telephone Lobs) 

The frequency of 20 c.p.s. needed for tele¬ 
phone ringing supply is conveniently obtained 
from the line. This invention is simple and cfTi- 
cient for making the needed conversion. 
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The sine-wave. 60-cycle supply is shown 89 
el. After the first rectifier it becomes e2, across 
the second rectifier and condenser C. Current 
can fiow through the second rectifier to charge 
the condenser. The charge takes place in steps as 
each half-wave adds its current. At some critical 
value, the voltage across C is sufficient to over¬ 
come the negative bias on the gas-filled tube. 
It then breaks down and current flows in the 


plate circuit, The stepped condenser charge is 
e3. Note that the discharge is oscillatory because 
of the presence of both L and C and the positive 
feedback of transformer T. As a result, the 
charge is quickly dissipated. 

The plate current e4 is filtered hv the load. 
Plate voltage is taken from the line. 

The output voltage e6 has a strong 20-cycle 
component. If desired, the other components may 
be eliminated by a low-pass filter. 


IGNITRON FIRING 

Patent No. 2,444,921 
John W, Dawson, W. Newton, and 
Hans Klemperer, Belmont. Mass, 
(assigned to Raytheon Mfg* Co.) 

A vapor*fillGd tube may he started by passing 
a current through its igniting electrode. This 
current must exceed a critical value^ and must 
last for a few microseconds. To fire a tube at 
high frequency (such as 1,000 c.p.s.) the exciting 
current must he practically a square wave. A 
gradual rise and fall is not desirable because of 
the high frequency and because anything less 
than the critical value merely heats the electrode 
unnecessarily. 

A wave-shaping circuit (A) provides the steep 
wave for the starting electrode of the ignitron. 
Timing of the breakdown is controlled by the 
thyratron (T) which is supplied with d.c. through 
a diode. Tube T conducts for a definite interval 
of time determined by its grid voltage. 



P PHASE SHIFT OEVlCt 


Ihiring each alternate half-cycle of a.c., con¬ 
denser C places a positive potential on both the 
ignitron anode and the thyratron grid. When 
the latter exceeds the critical value, the thyratron 
discharges a momentary square wave of current 
through the mercury pool of the ignitron. This 
fires the ignitron through the load. 

The diode tube is used to prevent reaction on 
the d.c. Source. 


SYNCHRONOUS 
FREQUENCY DIVIDER 

Patent No. 2,444,890 
George Hite, Dorchester, and 
Glenn E. Whitham, Wollaston, Mass, 
(assigned to the United States as represented 
by the Sec'y of the Navy) 

In this effective means of generating pulses 
at a subharmonic of another pulse frequency, a 
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blocking oscillator and a diode tube are used. 

The diode and resistors R and S form a voltage 
divider which keeps the oscillator grid past 
cutoff as long as the diode conducts. At the 
first pulse the oscillator grid Koes positive mo¬ 
mentarily and plate current flows. This gen¬ 
erates a strong positive pulse at the grid so that 
plate current saturation is reached. When the 
current can increase no further^ a strong nega¬ 
tive pulse is induced at the grid» bringing the 
bias beyond cutoff again. 

The negative voltage charges C and prevents 
diode conduction. The condenser discharges slowly 
through R. The signal pulses are shown at 1, 
the grid voltage at 2, and the output at 8. Note 
that each signal pulse is superimposed upon the 
slowly rising grid potential. Finally one of these 
Pulses exceeds the cutoff value, and the oscillator 
cycle repeats. ^ 

An output pulse occurs whenever the oscillator 
grid goes positive and current flows in the plate 
circuit. In the example shown, the output is one- 
fifth of the signal frequency. A desirable feature 
is that there can be no output if the signal is 
interrupted. 

DYNAMIC ELECTROMETER 

Patsnt No. 2,449,069 
Ross Gunn, Woshington, D. C. 

This invention is a sensitive instrument to 
measure an electrostatic field or charge without 
disturbing it or causing appreciable loss. It may 
be used by the United States government with¬ 
out royalty payments. 


New Headset from TELEX.. • 

# msiiK 

Mmaiis 

Here*s a really new headset: TELEX TWINSET! Sweaty, tiresome 
•*eir-cups” are gone forever! Signal may be piped directly into 
the ear so that nothing touches the ear at all! Matched in-phase 
magnetic receivers banish listening fatigue—listen for hours 
in complete comfort with this high-6delity, 1.^ ounce headset* 

\ 

An all purpose headset, the unique TELEX TWINSET, is def 
signed for your hearing comfort and exacting headset demands. 
Obtainable from your favorite parts jobber, or, write Dept* 10^ 
Telex Inc., Telex Park, Minneapolis, Minnesota. 


✓ 





A motor rotates a shaft having two similar 
shutters or shields So and Si. The first is out¬ 
side the main electrometer shield (dashed box) I 
and the other is inside. Two stationary elec¬ 
trodes Eo and Ei are connected to the control 
grid of a triode through a capacitor. Another 
fixed electrode P is connected to a source of , 
d.c. through a potentiometer. Its potential to i 
ground may be adjusted. The voltmeter V meas¬ 
ures this potential. ' 

When the motor is turned on, Eo Is alternately i 
shielded from and exposed to the space charge at 
X. This creates a pulsating voltage at the tube j 
grid. In the same way Ei is alternately shielded 
from and exposed to the potential at P. When 
the charges at P and X are equal and opposite, 
there is no change in plate current. 

The meter M is adjusted for mid-scale reading 
when the shielding elements are between the 
fixed elements and the two charges. This reading | 
is maintained as long as the charges are equal 
and opposite. 


You won't wont to miss tho 

Special Television Issue 
OF Radio Electronics 

next month f March J. There will be 144 
pa9es of vitol informotion on television 
circuits* developments, and servicing. Re¬ 
serve your copy now I 


SPECIFICATIONS: 


SonsHivHy-^lOl decibels above 
•000204 dynes per sq. cm. for 10 
microwatts input 
Impedancot^lOOO ohms and 64 
ohms 

ContfrucNon —Weight: 1.6 oz. 


Tenite plastic and bright 
nickel construction, with head-- 
band of Z-Nickel steel wire en¬ 
cased in plastic. Single 5-foot 
cord plugs into either receiver. 
Sealed, rustproof diaphragms. 


Special Cord with built in miniature Volume Control also available 



TELEX, Telex Park, Minneapolis, Minnesota 

Monufaelurers of Telex Monotel* e Telex Rillow Speoker • Telex Precision Hearing Aids 
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THE PRICES SPEAK 
FOR THEMSELVES! 



eiUSSIS PINCH 

MOUND 

V 2 inch.$1.f5 

" . i.n 

V4 . I.f5 

I " 2.15 

1 l/U''.2.30 

IVi .2.30 

1 5/32*^.2.30 

1 3/U".2.30 

l»/4 " 2.30 

SQUAMI 

H inch.$2.f5 

¥4 " 3.50 



ROSIN CORE 
SOLDER 


Supplied 

in 

1 pr S lb. 
spools 



o 

o 


TWIN LEAD-IN 

300 OHMS 


100 ft. honk .$1.05 

500 ft. spool. 7.05 


1000 feet. 13.75 



ANTENNA 

HANK 


for A.C.-DoC. 
Radios 
IS foot 
spool 



RADIO 

TURES 


«C4 

• *17 

12SR7 

. 

ILNS 


ILDS 


27 

.39 

39/44 


SO 

.39 

SY3 

.39 

3SZS 


3SW4 


K5SI 


4SQ7 


4SK7 


74 


4SA7 


12SQ7 


12SK7 


12SA7 


SOBS 

.SS 

S0L4 


0Z4 

.49 

4SN7 


4V4 


4AC7 

.79 

4AKS 

.SS 

4ALS 

.8S 

4AOS 

.9S 


TUIULAR 

CONDENSERS 


20/20—150V. 

.24 

30—150V. 

.2S 

50/30—1S0V... 

.44 

4—4S0V. 


S—4S0V. 

.27 

14—4S0V. 

.34 

U/15—4S0V... 

.59 

20—450V. 


30—4S0V. 

.47 

40--4S0V . 

.59 

80—4S0V. 

.97 

.OOS—1700V .. 

.13 

.OOS—1700V .. 

.15 

.01—1700V ... 

.17 

.02—1700V ... 

.19 

.OS—2S00V ... 

.5S 

.1—2S00V _ 

.44 

.25—2500V ... 

.S4 

.05—3000V ... 

.49 

.003—4000V .. 

.57 

.005—4000V .. 

.42 

.01—4000V ... 

.74 

.05—4000V ... 

.97 

.0005—7500V . 

.SS 

.003—7500V .. 

.47 

.005—7500V .. 

.72 

.0005—10000V . 

.44 


BROOKSRADIODIST.CORP. 

80 VESEY ST.. DEPT. A, NEW YORK 7. N. Y. 


Kaclitt-BIcctroilic Circuits 


VEST-POCKET TRANSMITTER 

This 5-milliwatt 75-meter phone 
transmitter is a modification of one of 
the printed-circuit vest-pocket trans¬ 
mitters developed by Dr. Brunetti. If 
hearing-aid-type components are select¬ 
ed for use with its subminiature tubes» 
a compact unit suitable for walkie- 
talkies or remote control circuits can be 
made. While its rated range is about 
200 feet, there is little doubt that the 
range may be increased considerably 
when the unit is coupled to a good an¬ 
tenna and operated under ideal receiv¬ 
ing and transmitting conditions. 

The circuit consists of a crystal os¬ 
cillator and a modulated amplifier 
using CK569AX*s, two cascade CK512- 
AX*s as voltage amplifiers, and a 
CK506AX modulator. The a.f. section 
of the transmitter supplies sufficient 
gain to modulate it fully when used 
with a good crystal microphone. The 
modulator is coupled to the amplifier 
through a 1:1 modulation transformer. 
If a compact modulation transformer 


is not available, two small output trans¬ 
formers can be hooked up back-to-back 
so the plate currents fiow through the 
primary windings. 

Power is supplied by a 30-volt hear¬ 
ing-aid battery and 1%-volt flashlight 
cells. The 2-ohm wire-wound control is 
adjusted so the filament voltage is 1.25 
volts under load. The output can be 
increased by raising the voltage on the 
amplifier and modulator. If the plate 
voltage is raised, replace the 1,500-ohm 
resistor, R, with one that will develop 
4.5 volts across it when the set is in 
operation. 

The amplifier tank coil may consist 
of 40 turns of No. 26 enamel wire on a 
%-inch form. A few turns may be 
wrapped around the lower end of the 
coil to provide coupling for a doublet 
antenna. 

(This transmitter operates in the 75- 
meter amateur band. It may not be op¬ 
erated by anyone who does not hold a 
valid Class A amateur radio operator’s 
license.— Ed,) 



A4-LSV 2 ww 



EXPERIMENTAL VACUUM-TUBE WATTMETER 


Servicemen frequently find that meas¬ 
uring the power consumed by a receiver 
gives a clue to what is wrong with the 
receiver. The device described is a vac¬ 
uum-tube ‘Vattmeter” of good enough 
accuracy for service work. 

The receiver under test draws line 
current through the primary of an au¬ 
dio output transformer. The 60-cycle 
voltage across the secondary depends 
on the current through the primary. 
Rl, a calibrated potentiometer, taps off 
enough voltage (rectified by the 6H6) 
to close the shadow in the 6E5 electron- 
ray tube. The setting of Rl then shows 
the wattage being drawn. 

To calibrate Rl, plug lamps of vari¬ 
ous wattages in the receiver-input 
receptacle, and mark the wattages on 
the dial scale. Set R2 so that the eye 
will close with normal wattage values. 

The lamp-bulb calibration may not be 
completely accurate with transformer- 
type receivers because of transformer 
power factor, but it will do for trans¬ 
formerless sets. Another calibration 
can be set up using a.c. receivers in¬ 
stead of light bulbs as calibrators. 

W. G. Eslick, 
Wickitaf Kans, 


MATERIALS FOR WAHMETER 

Resistors: I—2,200-ohni, 1—4,700-ohm, '/a-walt; I-— 
10,000-ohm. 1 — 500,000-ohm potontiomoters: 2-1- 
mogohm, Vi-wott. 

Capacitors: I—250-ppf, mica,* I—.05-pf, 400-yolF, 
popsr! 2—450-volt, •loclrolytlc. 

Transforoiors: I—7,000 ohms or more to voiC# coil; 
I—powor, 5 volts, 4.3 volts. 500 volts or mor«, contor- 
toppsd. 

Tabes: I-4H4. I-4E5. I-SO. 

MiscollanooHs: I—fomal# a.c. fscoptacio; 1—octal, 
I—4-prong, I—4-prong tubs socksts; I—chassis and 
coblnst; nscsssory hordwors. 
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B-BATTERY ELIMINATOR 

Useful when servicing battery-oper¬ 
ated radios this B-battery eliminator is 
lighter and smaller than most B-bat- 
teries it replaces; and it can be con¬ 
structed from salvage parts for less 
than the cost of a new set of heavy-duty 
batteries, A meter is included to meas¬ 
ure the current drawn from the elim¬ 
inator. 

Almost any small transformer and 
rectifier can be used as long as it sup¬ 
plies about 16 volts to the filter. Most 
of the small receiver transformers will 
work well if there is a dropping resis* 
tor between the rectifier filament or 
cathode and the input side of the filter. 



old B-batteries. Sockets from portable 
batteries often have holes for different 
types of battery plugs. When plugging 
in a set, be sure that the battery plug 
with the negative lead goes into socket 
A. If the set uses 135 volts, the plug 
with the negative lead goes in A, the 
one with the positive lead in C, and the 
plug connected to the others with jump¬ 
ers goes in B. 

An OC3/VR106 regulates the voltage 
on the 90-volt socket. The voltage is ac¬ 
tually 105 volts at this point, but this 
has not made any noticeable difference 
in a large number of sets we have pow¬ 
ered with this unit. The 67%-volt tap is 
important. If 90 volts is applied to most 
2-volt sets, they draw too much current 
and work poorly. The voltage regulator 
is recommended because it keeps the 
voltage constant with different loads. 

The average 4-tube set draws from 
12 to 18 ma, depending on the type of 
output tube used. Larger sets use cor¬ 
respondingly more current up to about 
30 ma. The advantage of the meter used 
is its ruggedness. It seems impervious 
to overloads such as shorts or excessive 
drain. If the meter swings over hard, it 
indicates either a short, incorrect bias, 
)r leaky electrolytics. It is a safe as¬ 
sumption that no set should draw more 
than 25-28 ma, and this can usually be 
adjusted by correcting the bias. The cus¬ 
tomer will appreciate the saving. 

Sets with class-B audio will have, of 
course, a varying consumption with sig¬ 
nals—the meter needle swings wildly on 
loud notes. 

S2 cuts off the B-plus. This prevents 
shocks when working on the receiver. 

The whole unit may be built in a box 
approximately 5x7x3 inches or be de¬ 
signed to fit the test panel .—John A. 
Dewar. 

FEBRUARY. 1949 
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GREYLOCK 

A DEPENDABLE NAME IN 

RADIO TUBES 

GT. Glass, and Mlnlatura Typas 

AM Tub«» In IndlYldual Cartont 


IRS 

3a4 

I28A7GT 

185 

3V4 

I28K7GT 

IT4 

6AT6 

0 IZSBTGT 

IU4 

OBAO 

land many 

SS4 

«BE6 

•thera) 


}W 


SPECIAL OFFER! All 39c tubei may be RurchaiCd 
In lata af 100 aaaartad, at S35 Bar IDO. 

Spactols: 2E24 . . 89c 6BG6G .. 89c 

TERMS; Nat C.O.O., F.O.S. N.Y.C. 
Minimum ardar SS.OO. 

Writa far Baroaln Catalat C<2. 

Greylock Elactronics Supply Co. 

.TO Church Street New York 7, N. Y. 


-F.M.-A.M.-TUNER- 


13.TUBES—4xlO.SLIDE DIAL 

$3995 


Rrady to 
Chosslt—7i16i8-4 
In Kit Form—$31.50 


SET 


EASILY AHACHES TO YOUR TELE 
Aom/f In full for foit dal/rary. 

RADIO MAIL ORDERS 
Dapt. RE, 75 Boreloy St., N. Y. 7, N. Y. 


PEN-OSCIL-LITE 

Extremely convenient test oscillator for all radio 
servlctntf: allRmnent • Small as a pen • Self powered 
• Ranife from TOO cycles audio to o\*er 600 meas- 
cyctes u.h.f. • Output from *em to 135 v. • Low in 
cost • Used by Stifnal Corps • Write for informat Inn. 

GENERAL TEST EQUIPMENT 
38 Argyl* Ava. BuRoto 9, N. Y. 


TALK AXYWHERE 

linaUmtly To Anyono 

with Intcr-Talklc! Just push buttons 
and lalh to or from 1 to 7 differ, 
•nt places 1 Not a phone—Inud room 
volume—no electric “plup-ins*' or 
tubes needed! SU or hsnir It! 
Simple nnti ouicK to hook up. 
For homes, offices. 
stores, farms, etc 
Guaranteed! Write fm 
frecdetal'itpday! Ajrcntswnnied. 

MIDWAY CO.. Dapt RC-2. Kearney, Nebr. 



As Low 
As 

$9.97 

EACH 


TELEVISION RECEIVER—$1.00 

Complete Instructions for hulldlnp your oirn television 
receiver. 16 pages—ll'xl7' of pictures, pictorial die- 
grams, clarified schematics. iT'xii* comPlcie achemalic 
diagram & chassis layout. Also booklet of alignment 
Instructions, voltage A resistance tables and trouble* 
shooting hints.—All lor tl.OO. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507-13th Avc.. Brooklyn 19. N. Y. 


Get Started in Radio 

10 “HOW-TO-DO-ir’ BOOKS 


Get n solid foundation In radio by 
means of these lOc timely text buoks. 
Kach clearly written, profusely Ulus* 
trati'd. conbiins over 15.000 worda. 
You'll be amaced at the wealth of 
Infomiation t>ackcd Into these handy 
1 Kinks. Excellent for reference—ideal 
fnr technical llhrury. Vour money 
t»!n'k If not satiafled. 


5 BOOKS for 50c 
10 BOOKS for $IJa 
Scat to Yon Postpaid 

ary (Leading Tcrma) 
—How To Have Pu 



No. 1—How To Mako Four 
Doerle Short Wave Seta 
No, 3—How To Make The 
Most Popular All-Wave i 
and 3 Tube Neceiver* 

No. S—Alternating Current 
for Sesinnera 
No. A—All About Aeriala 
No. S—Neginnara' Radio Ole. 


lionarw 

No. e—How To 'Have Fun 
With Radio 

No. ,7—How To Read Radio 
Diagrams 

No. S—Radio for RegJnners 
NO. 9 —Simple Electrical Ex> 
periments 
No. 10—Television 


aend cash or stamps. 

RADIO PUBLICATIONS 

MA W«lt B’wMf._ N.W Yofll (7> 

TELEVISION IS BOOMING- 
CASH IIV OlV IT! 


fiflJLLIANr ^EW 

AMPLIFIER! 





^Wids-Roggs 

^Scrotch 

Sgpproisor 

^Volums 

Egpflsdsr 


f or m a HC c 
with osy vori- 
obis rslgct- 
qscs pickup. 


EXCLUSIVE 

G.E. PICKUP CIRCUIT 

N*w cireuih enable you fo ettain 
full benefit from the new G-E Veri- 
able Reluctenee Magnetic pickup. 
Employs en exdusive, humleu pre* 
equalixed pre-^mplifier to proauco 
the most satisfying musical amplifier 
the world has ever known. It you 
are a perfectionist, you are the one 
for wlram the ACA<|00GE was de¬ 
signed. Send for technlcel literature. 


£ ARnifui Cotf. or JbiiRieji^ 

398-10 Broadway, New York 13, N. Y. 


HEADSET H.16U SPECIAL 

8040 ohm Dual. He.daat H-IO/U 
—most BcnsitiTe phones built— 
noiseproof—may be used as a 
sound powered Intercom — Also 
used with simple Xtal to make 
a complete radio receiver—light, 
durable, efficient, molded, sort 
neoprene earcupa, shaped to 
snugly and comfortably envelope 
the entire ear. Kveryone RRAN!) 
NEW. Complete with illustrated manual. Send money 
order or check today. ai OQ 

Spaefa! per pair . ^ ' 

Plus 25e each for Postafle 





ATTENTION Amateurs- 
Experimenters-Inventors 


Cut your cost on radio supplies and e( 
today. 


id equipment In 
half. Clip coupon today. 

Hundreds of "hard to get" war surplus items along 
with the best In standard brand equipment—ali at 
great savings tn you. I.,et us know your Particular 
requirements. IMMKDIATE DELIVERY. _ 

PLEASE PUT MY NAME DN YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 

NAME. 

ADDRESS.ZONE. 

CITY. .STATE. 


NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New York City 6, N. Y. 



Offered at fraction of ortgtiial imt. 

Simple to aiLsemble. Save man> 
dollars, f'omee brand new in 
original box rompltde with: gra\ 
metal Hnidied ca^e. all connecioi>. 
relay rent ml, 2 coiuli*n-sers each 
2000 roltx—Ilghr output 100 uati 
second*!, 4 HIGH SPEED FLASH 
TUBES—plaMic sealtfl, iinbrrak- 
1.1 le \IjS(> 4 reflectou, Iran*, 
lormer. connect oi^. connect ing 
cords, Sparc parts. After conver ‘ 
ion unit operates on hatt-ry ni on I 
m volt A.(‘. bv 111k I snitch 
t'omplctc instructions and dia 
grams, 

Immtdiota Dolivtty on oil mail ordort Comploto 


Genuine WESTERN ELECTRIC 

MICROPHONE 



phi ASSEMBLY UNIT 
limifed Stock • Order Now 

RICE LABORATORIES rsi’silr:;.”! 
233 MUlBtItRY ST. • ROCHESTER 7, W. Y. 
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Try This One 


NOW! CASH IN 
ON TELEVISION!! 



-^^ f_ir™« 

FM and TELEVISION SWEEP 
SIGNAL GENERATOR $49*9S 


A must for Progressive service shops—o bui^ at this 
sensotlonaify low Pricel Accurotel—Aligns FM ond 
television receivers. Frequency range 2*227 MC. 
Output modulated or unmodvioted. High frequency 
insulation throughout, builtOn power line filter and 
tPeciol Midline copocity tuning condenser. Eosy to 
operote—use It to odiust lo new TV channels. AC 
only. Exceptionol opportunity to Purchase Instrument 
of this kind direct from monutocturer at a tremen¬ 
dous saving I Socked by ECA with RMA Guorantee. 

Q Enclosed find check or money order In full, 
or . . . 

Q 20% deposit, bolonce COD for FM Sfgnol 
Generator $49.95 

□ Send me FREE ECA Borgofn Bulletin 

Nome. 


Address. 

City.... 


. State . 


ELECTRONIC CORP. OF AMERICA 
353 W. 48fh $t., New York 19, N. Y. 


Senidllonal NEW 1949 



A matnificcnt muncol inttrument thst offers 
the new Dual-Speed Phonofraph which plays 
and chan«e«. automatically, txnh the new LP 
(Ions playinc) records at well as Standard rec¬ 
ords. Uses the powerful Series 16 AM-FM 
Radio Chassis. Offers F]ash*0*Matic Volume 
end Band Indication-. TELEVISION Audio. 
Switch-Over; Qiant 14^** Panasonic Speaker; 
Color-Ray Tuning; No-Drift FM. Other 
beautiful console and table models available 
arith Series 16. 13 or 8 chetsis. 


bUk WbUI NUsh riaSliaks mmu 


r III* INII COUfON lOSAT. Write ta Hm a 
EMfiis (fiseti Mw) ae Caipaa ar If fasttaid. 


MIDWUT RADIO A TiUVlSlON CORP. 
Dopt.'SSD 909 Rroadway, Cincinnati 2, Ohio 
4 «• your NOW nu 1949 ( 


• NAME..... 

■ 

• ADMnS. 

■ 

J CITY..... ZONI. STATS-- i 

asima wwaaaaBmaMaimwaamnainad 


SIGNAL LIGHT 

Recordists who have studio and 
equipment in separate rooms or who 
may not be in plain sight of the artist 
will find this “on-the-air” light useful. 

Fasten a small pilot-light assembly to 
a clip bracket (obtainable at hardware 
stores). Clip the bracket to the micro¬ 
phone stand and run a cable from it to 
the 6-volt supply of the recording am¬ 
plifier. Put a switch in series with the 
supply and mount the switch on the 
control panel. 

When ready to record, operate the 
switch. The little light will go on, sig¬ 
naling the performer to begin. 

A fairly noiseless switch is a good 
idea; a rotary wafer or a telephone-type 
key will work well. 

Flashing the light once or twice near 
the end of the record will tell the per- 
foi'mer that his time is almost up. 

If there is any one control—such as 
an output switch—which is normally 
operated at the beginning of each re¬ 
cording, extra contacts can be added for 
the light. 

Henry Freund, 
New York, M Y. 


THERMOSTAT TESTER 

Many radio repairmen also fix toast¬ 
ers, electric irons, and other devices 
which have thermostat switches in them. 
Here is an inexpensive device which 
will check the operation of thermostats. 

The parts shown in the schematic dia¬ 
gram are assembled in a small box. The 
relay is a sealed-unit refrigerator unit 
which can be purchased from a refrig¬ 
eration dealer or serviceman. Short out 
the overload protector as shown. 

When the thermostat is closed in the 
device to be tested, the current drawn 
through the tester will energize the re¬ 
lay and the 117-volt lamp will light. 
When the device gets hot and the ther¬ 
mostat opens, the lamp goes out. 

If the light goes on and off at fair 
intervals, the thermostat is good. If it 
flickers, the points are bad. If it does 


SOCKET FOR DEVICE 


117 VAC 


•9—o'w*—I r 

lOAFUSC I ( 


OVERLOAD 

e 

PROTECTOR 

« 


j^SHORT OUT 


¥ 


On 


TEST UMP 


^^4MGNETIC REUY 




not go on at all, the thermostat switch 
(or the device itself) is inoperative. Do 
not test a device that draws more than 
1,200 watts. 

George H. Hague, 
Fall River, Mass. 

OPEN FIELD COILS 

When you find that a speaker field 
coil is open and you want to make the 
repair quickly and cheaply, charge a 4- 
nf paper capacitor across a 1,000-volt 
power supply. Then touch the capacitor 
tD the field-coil terminals. The momen¬ 


tary high current through the coil will 
often weld the broken ends together. 

F. G. Singer, 
Harrisburg, Pa, 

CODE-PRACTICE OSCILLATOR 

A code oscillator can be made from 
a regenerative receiver using plug-in 
coils. Place a key between B-minus and 
ground. Plug in an audio transformer 
in place of the r.f. coil. I connected a 
a 4-prong plug to an a.f. audio trans¬ 
former. 

To use as a receiver, screw down the 
key contacts and re-insert the r.f. coil. 

Robert W. Dierich, 
Saginaw, Mich, 




BREADBOARDS 

Often it is convenient to use a piece 
of wood instead of a metal chassis. To 
eliminate undesirable feedback and hum, 
run a ground wire to all potentiometer 
cases, transformer frames, and other 
parts which would touch the chassis if 
one were used. For a.c.-d.c. circuits, 
connect this ground wire to one side 
of the line through a capacitor. 

K. E. FemsBERG, 

Sauk Centre, Minn, 

BRIDGE NULL INDICATOR 

An oscilloscope is an excellent null 
indicator for bridges using signals in 
the audio or supersonic range. Connect 
the signal source to the vertical ter¬ 
minals and the bridge output to the 
horizontal terminals. The pattern be¬ 
comes narrower as the null is ap¬ 
proached. No sweep generator is used, 
and the null indication is more sensi¬ 
tive than with other methods. 

Charles Erwin Cohn, 
Chicago, III, 

AX.-DX. SAFETY SWITCH 

Most transformerless receivers are 
dangerous to handle even when they 
are turned off because the chassis may 
still be connected to the hot side of the 
power line, either directly or through 
a resistor and capacitor. 

To remove all danger, substitute a 
d.p.s.t. switch for the s.p.s.t. usually 
found. This will disconnect both sides 
of the line when the set is turned off. 

Rufus P, Turner, 
Los Angeles, Calif, 
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Try This One 


ANTENNA RELAY 

The usual method of switching an an¬ 
tenna between transmitter and receiver 
uses a d.p.d.t. relay to transfer both 
feeder leads between the two units. I 
have found, however, that a s.p.s.t. re¬ 
lay will work as well if the antenna 
lines are co-axial. 



TO CONTROL CIRCUIT 


/*% 

][^co-Ax Cable 


L-.J 

SPST RELAY 


Simply place the relay contacts in 
series with the lead to the receiver. 
Wire the control circuits so that oper¬ 
ating the transmitter switch opens the 
relay. (The relay may be normally 
open or normally closed, depending on 
the control circuits.) The transmitter 
is -still connected during receiving pe¬ 
riods, but the receiver level is not af¬ 
fected. 

The diagram shows connections for 
a mobile set. The s.p.s.t. switch is 
opened to permit use of the antenna for 
broadcast reception. 

William E. Johnson, 
Detroit^ Mich. 


SLIPPING DIAL CORDS 

The drawing illustrates a sure-fire 
cure for slipping dial cords. The cord, 
in most cases, slips on the tuning shaft 
because the tension on both ends of 
the cord is not the same. Instead of 
tying one end of the cord on the drum 
and using a spring for the other, use 
springs at both end.9. This method pro¬ 
duces tension on both sides of the cord 
as it passes over the shaft of the tuning 
control. Tying both ends of the cord to 
the same spring will not give the same 
result. Manufacturers please note! 

H. L. Hanis, 
Portland^ Ore* 



R. F. INTERCOM 

Two receivers can be used for one¬ 
way communication if one (or both) is 
a superheterodyne. Remove all connec¬ 
tions from the mixer grid of the super- 
het, and connect a high-level micro- 
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phone between the mixer grid and 
ground, (A grid leak across the mike 
may be needed,— Editor.) 

Wrap one end of an insulated wire 
around the oscillator grid or anode, 
and connect the other end to the an¬ 
tenna post of the second receiver. The 
microphone voltage will modulate the 
r.f. oscillator signal. If the second re¬ 
ceiver is tuned to the frequency of the 
superhet oscillator, the microphone sig¬ 
nal will be heard. 

Charles Erwin Cohn, 
Chicago, 111, 

MIKE PLUG ADAPTER 

Cables ending in screw-type micro¬ 
phone connectors frequently must be 
connected to amplifier inputs which 
have phone jacks. A handy adapter 
can be made by reaming out the hole 
in the end of a phone plug cap so that 
a chassis connector will fit into it. Con¬ 
nect the chassis unit to the phone plug 
and replace the cap. The plug can be 
inserted in a jack, and a microphone 



MIKE O^NHECrOR 


PHONE PLUG 


connector can be screwed to the con¬ 
nector on the plug^s cap. For best 
shielding, use a phone plug with a 
metal cap. 

L. L. Wheeler, 
Vancouver, Wash. 


For GRFAHR Eamings^:^^KLBARN RADIO-ELECTRONICS 


This fast-growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and, in no industry is 
RADIO-ELECTRONICS more important than in aviation. A skilled technician 
who knows the modern application of electronic devices, as used in the aircraft 
industry, is always in demand , . . not only in aviation, but in many other 
industries. Many large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. ^ 

Oom'/ confuse the RADIO •ELECT RON ICS course offered by / 
SPARTAN with other courses, offered anywhere*. As a graduate from this / 
famous school you will know the application to industrial control devices; / 
to the search for petroleum; and the important uses of radar, television J 
and other electronic equipment. 


/ 


SPARTAN offers two complete and thorough courses. 
You will work on the most modern and complete equipment. You will f 
build equipment. You may join* the SPARTAN "Ham” ciub. Either J 
course prepares you for Federal Communication Commission license / 
tests — first class radio telephone,, second class radio telegraph, or class / 
"B” radio amateur. / 

/ 

/ 


/ 
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j ADDRESS- 
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I 


ACE. 




CITY- 


. STATE- 


SPARTAN’S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 
best possible training in the least possible time. 
You'll not need MORE than Spartan training — you 
cannot afford to take LESS, 

I 


SPARTAN 

SCHOOL OF RADIO AND ELECTRONICS 


COUESE of EN6INEERIN6 

AOORESS OEfT. RE-29 




Dept. RE-29 



SCHOOL If AEROHJIUTICS 

MAXWEU. W. SAIFOUH, DI»ECTO« 
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f/>ese 


SPECIAL! 



Only 

$24.95 


Unbeatable value! GorgefMis selected-finish, hand-rubbed 
cabinet for 10* picture tube. Measures 16* wide. 18* high. 
SI"* deep. Highest quality construction; metal screens at top 
and bottom for ventilation: top screen covered with tough, 
decorative Plastic mesh. Cabinet delivered with 6* PM 
Alnico 5 speaker and partially wired TV chassis; you’ll 
save money on sockets, resistors, condensers, etc. Cabinet 
alone worth several times our low price for entire deal 
Order now. Shipping weight—50 lbs. 


PM SPEAKERS 

MA-2272 6*, 1.47 oz. Alnico 5, 

50I»6 trans.$1.59 

MA-2267 8*. 21 oz. Alnico 3 slug. 3.29 
MA-2270 10*, 6.8 oz. Alnico 5 slug. 9.69 
MA-2268 12*, 21 oz. Alnico 3 slug. 6.50 


GRILLE CLOTH 

Never before at our low price! Highest quality, t<| T A 
golden-tone grille cloth, st.vled to harmonize with | • f 9 
all cabinet designs. Generous 50* width. _ . 

per yaro 

6.12 VDC SOLDERING IRON 






Carry this handy iron in s-our car or truck and be ready for 
any TV installation or quick repair job. Attaches to battery 
or starter post. Iron has 600 watt capacity and 
heats in 29 seconds. Holds heat and can be jav 
carried to the work. Nothing to bum out or w/ Mg 
Wear out. Brand ncwl 


CARBON VOLUME CONTROLS 

Any of the following. 24e ea. 10 for $2.19 
25K. 90K, lOOK, 250K. 1 megohm, 2 megohm 
WITH SPST switches. 39c oa, 10 for $3.09 
lOOK, 500K, 1 megohm, 2.5 megohm 


/r-METAL CAN 

ELECTROLYTICS 

MA-824 500-500 mfd. 25 VDC.39e 

MA-86{) 1000 mfd. 10 VDC. 390 

MA-461 20-20 mfd. 150 VDC. 29e 

MA-.'i0814 10-10-10/20 mfd. 450/25 VDC. 49e 

MA-50829 40-30 mfd. 150 VDC. 35c 

MA-442 16 mfd. 5o0 VDC..49c 

MA-508Q5 30-15/15/40 mfd, 450/350/25 VDC.59e 

BlA-50866 15/15 mfd, 450/350 VDC. 59e 

AUDIO OUTPUT TRANSFORMERS 

MA'2532 4 watt universal. 69e 

MA-2522 500 ohm to 6-8 ohm VC. ...$M9 

MA‘1205 12 watt universal. $1.19 

ORDER FROM THIS AD! 

Send 25% deposit with order. Pay balance plus postage on 
delivery. Get your name on MId-Ameiica’s select mailing 
list and get first crack at latest, greatest values in radio 
parts, electronic equipment, tubes, etc. Send orders to 
Desk IIC'29. 




BUILD FROM KITS 

YOU CAN MAKE MODERN RADIOS 
AND TEST SETS YOURSELF! 

IDEAL FOR SCHOOLS AND HOBBYISTS 

KIT S-5 DELUXE PLASTIC 

TABLE SUPERHET 

A STREAMLINED 

delight 

^ MeOern circuit 
a 8uilt-in *’Magic Loop'* 

B Powerful Alnico speaker 
Improved superhel with 
built-in loop and Alnico 
magnet spenker! FlaKy.tuno 
airplane dial. 12SK7 IF 
128SA7 convenor. 12SQ7 
Dct.-lst Audio. 50 l 6 now. 
or output. S.’VZ.I rectifler. 
Beautiful bakelitc cabinet. 
Slmpllfled instructions for 
aaaembling. 

Net Price ..$14.25 

VACUUM TUBE 
VOLTMETER 
KIT 012 

• 6SNT bridge type volt 
meter circuit. 

■ O-SOO microampa DC. 
square meter. 

• Frequency range 200 

For liigh frequency FM 
and TV. 11 megohms 
DC_ 0.5 megohms AC 
Input resistance. .1 ohm 
to 1000 megohms In 5 
ranges. Linear AC/DC 
volts 0*1000 volts. 5 
scales. 0H6 balanced 
linear diode AC rectifier. 

precision resistor. 
exOxS'. High frequency 
probe included. With — ^ 

complete instructions. NET 01% 

PRICE . 

2-BANO RECEIVER 
KIT S-6X 

'k 6-tube 

k Equipped for 110 
volU AC or DC 
This ^ baiiil receiver 
covers the following 
ranges: 530 ke.-l600 

kc., 6-16 me. Complete 
with tubes and beauti¬ 
ful, sturdy bakelite cab¬ 
inet ready for assembly. 

Slice .. $17.45 

If not available at your local Jobber, write directly 
tfr us. Write for Catalog K 

RADIO KITS COMPANY 

110 C.O.r Slr.M New V.rk 0. N. V. 




UNBEATEN for VALUES 


Thousands of Satisfied Buyers 

tubes VL<t 

Individually white boxed, a$sf d 36c each 

Made by leading monufacturer—RMA guaran¬ 
tee. Money bock, less postage, if not completely 
satisfied. 


1R5 

6BE6 

6SG7GT 

12SA7GT 

1S5 

6B8G 

6SK7GT 

12SJ7GT 

1T4 

6C8G 

6S8GT 

12SK7GT 

1U5 

6K5GT 

6V6GT 

32L7GT 

304 

6K6GT 

6X5GT 

35WA 

3S4 

6SA7GT 

12AT6 

5065 

6AT6 

6SD7GT 

12BA6 

117Z3 

6BA6 

6SF5GT 

12BE6 


RCA • 

GE o SYLVANIA o 

RAYTHEON 

NATIONAL UNION • TUNGSOL 


KEN-RAD 

o HYTRON 

Type 

Packed In bulk iHdividuolly white- 

100 per type boxed-osserted 

5Y3GT 

40,- 


4V< 

6F6GT 

55,; 


69,! 

6SN7GT 

754? 


85,! 

12SQ7GT 

55,* 


65,! 

25L6GT 

654* 


75< 

25Z5 

554* 


65,! 

25Z6GT 

554! 


65,! 

35L6GT 

654! 


75,! 

35Z5GT 

45,- 


55,! 

50L6GT 

65< 


75,- 


Above 10 types show manufacturer’s brands. Shipment 
will be made of makes available when order is received. 
STANDARD RMA GUARANTEED. - 

. . . Specify Price When Ordering . . . 

What other types can you use—butk packed— 
too to a carton. LET US QUOTE! 

Minimum order $3.00. 20% deposit, bal. C.O.D. 

Write Dep't C for Current Borgoin Fli* 
^^^ers on Radio ond TV Parts & Equipment, 




EQUIPMENT 
COM PAM r 


Tribune Theater Entrance 
170C Nossau Street :: N, Y. C« 
worth 2-0421 

Open daily 9-6 ;; Saturday 9-S 


MECHANICAL COUNTERS 

E lectronic circuits are not always 
better than equivalent mechanical de¬ 
vices. For example, mechanical relays 
are perfectly satisfactory for counting 
pulses and are much simpler than equiv¬ 
alent electron-tube circuits, if the pulse 
frequency is low enough to be followed 
mechanically and the pulses are strong 
enough to operate a relay without 
amplification. 

Counting relays have been used for 
many years in telephone and signal 
work. The very simple and effective 
Molina counter is used in telephone 
communication. It was invented in 1911 
by E. C. Molina* of the Bell Telephone 
Laboratories and has been in use ever 
since. It is shown in the schematic. 



One pair of relays operafes wHh each pulse. 


This is how the Molina counter op¬ 
erates: The pulsing key is alternately 
closed and opened (as in telephone dial¬ 
ing) to provide pulses. When it is 
closed, the M relay is grounded at one 
end. Since the battery is already con¬ 
nected to the other end, its contact is 
closed. The N relay remains as shown ^ 
because it now is grounded at each* 
end. When the key is released, however, 
this relay does operate, as it is across 
the battery in series with M. The net 
result of a complete on-off pulse is the 
transfer of the F contact from one relay 
pair to the next. 

Ordinarily there must be as many 
relay pairs as pulses to be counted. 
With a slightly more complicated sys¬ 
tem the same relays may be used more 
than once, however. In telephone cross¬ 
bar circuits, for example, five relay 
pairs are used to count a maximum of 
ten pulses. At the sixth pulse, the first 
relay pair operates just as it did at the 
first pulse, etc. 

• Bell Lab Record^ July, 1948. 

NAVY TO TEACH VIA TV 

Teaching by TV is being investigated 
by the office of Naval Research at Sands 
Point, N. Y., it was announced last 
month. I'rial programs used with a 
class at the Navy television station at 
Sands Point were supplemented in Jan¬ 
uary with a weekly series of lectures 
telecast a distance of four miles to part 
of a third-year class at the Merchant 
Marine Academy. Results will be com¬ 
pared with those obtained with stand¬ 
ard instruction. Equipment has been 
supplied by General Electric. 


The 1,600-room Park Central Hotel 
in New York City will become the first 
major hotel in the world to have tele¬ 
vision in every room. More than 200 
miles of special wiring will be needed. 
Cost of installation is estimated at 
$500,000. 


RADIO-ELECTRONICS for 
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BATHROOM SINGS, NOT YOU 

Bathtub baritones who find their 
voices aren’t as heroic when they sing 
elsewhere can blame the tiled bathroom 
for the flattering illusion. The smooth- 
walled room is the music-maker, not the 
vocalist, according tg the statement by 
Dr. Vern O. Knudsen of UCLA to the 
American Association for the Advance¬ 
ment of Science at its recent Washing¬ 
ton meeting. The room has a resonant 
frequency of its own and the voice just 
sets up vibrations for the room to re¬ 
spond to. 

Di\ Knudsen pointed out that where- 
ever sound is heard—a radio in your 
living room or a violin in Carnegie Hall 
—the room is effectively a part of the 
instrument. It can make average musi¬ 
cal tone good or make a beautiful 
Stradivarius violin sound like a child’s 
toy. 

A primfe requirement is that the room 
have the correct shape. Even more im¬ 
portant is selection of the right absorp¬ 
tive materials for walls, ceiling, and 
floor. These must not only absorb a 
large part of the sound but must also 
help to give an- effect of diffusion, A 
small broadcast studio, for instance, 
will not sound good if absorbent mate¬ 
rial is all over the walls; it should be 
distribute,d in patches. 

Many absorbent materials absorb 
only high frequencies. This makes for 
poor speech intelligibility because most 
consonant sounds are in the treble 
region. Measurements in a reverberant 
auditorium showed that while 93.3% 
of the vowels were understood correct¬ 
ly, only 76,4% of consonants were clear. 

Dr, Knudsen advises that when you 
are speaking in an auditorium which 
has reverberation or echo, you should 
give special emphasis to sounds like 
“ng” and “th” and the consonants d, 
V, and f. 

In treating a room, use a material 
that is much more absorbent at low 
than at high frequencies. And a PA 
amplifier should, for best speech intel¬ 
ligibility, have a response that rises 
with increasing frequency. 


ABSORPTION WAVE METER 

The diagi'am shows a handy absorp¬ 
tion frequency meter which will be use¬ 
ful for finding which harmonic is being 
amplified in ham transmitters. It can 
also be used as a field-strength meter 
and a phone monitor. 

The circuit is that of the usual wave 
meter, except that there is only induc¬ 
tive coupling betweejn the main circuit 
and the tank. This makes for sharper 
tuning and more accurate indication be¬ 
cause of the elimination of loads (crys¬ 
tal, meter, phones, etc.) on the tuned 
cii'cuit which would reduce its Q. 

The table gives the necessary coil¬ 
winding data. All coils are wound on 
-inch-diameter, plug-in forms. L2 is 
spaced ^4 inch from LI and is close- 
wound with No. 30 wire for all bands. 

When the unit is used as a field- 
strength meter or monitor, a 3-foot 
piece of wire is attached to the antenna 

19^9 
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NEW! 


_ USTOM BUILT 

AM-FM Zcudctif CHASSIS 


Here Is exquisite high fidelity in chassis 
form that will grace the finest cabinet. 


'i 


The 513 De Luxe Tuner is easy to install in any 
console cabinet, old or new and embodies the latest 
engineering refinements for losting high quality at a price 
that defies competition. 

The Espey 513 Tuner employs 10 fubes plus tuning Indicator in a 
super hetrodyne circuit and features a drift compensated circuit for 
high frequency stability, tuned RF on AM and FM plus phono input 
provision, and separote AM and FM ontennas. 

Model 514 De Luxe Power Supply*-Audio 
Amplifier is designed specifically to work In conjunction 
with Model 513 Tuner, and is also used wherever a 
high quality audio amplifier is required. 

With an output of 25 vrotts. Model 514 features a parallel push 
pull output circuit, self balance phase inverter system, extended 
range high fidelity response, and inverse feedback circuit. 

Write Dept. K for your free catalog* 


Maken of fine radios 
since 192$. 



MANUFACTURING COMPANY INC. 


528 EAST 72nd STREET, NEW YORK 21. N. Y. 


TEL. Butterfield 8-2300 



post. The switch places a pilot lamp 
across the meter so the meter will not 
burn out with high r.f. input. 


Paul M. Kersten, 
Topekay Kans. 




Coil Table 



Frctj. 
IlavffC 
( ntc) 

2.5-8 

Li 

Wire size Turns 

24 37% 

Length 

1% 

L2 

(turns) 
11 

4.5-14 

20 

17% 

iy2 

6 

7.5-25 

16 

8% 

1 V 4 

4 

22-70 

16 

2% 

1 

2 


HEARING AID KICK-BACKS 

“Kick-backs” are now being offered 
doctors on hearing aids as well as on 
eyeglasses, the Journal of the Amer¬ 
ican Medical Association reported last 
month. 

Acceptance of such “kick-backs*’ or 
rebates is strongly censux'ed by the as¬ 
sociation. 

Physicians are being offered money 
by dealers for recommending particular 
makes of hearing aids. 

“Such a transaction between the doc¬ 
tor and the dispenser of hearing aids 
constitutes a rebate and is in direct 
contravention of the stand of the Amer¬ 
ican Medical Association in this mat¬ 
ter,” the Jo 2 iy*nal states. 
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COLUMBUS GETS RADIO TRUCK 


901 - 



The Toast 
of the Trade! 

‘It is rather reniarkal)Ie how, year 
after year, so many of the largest 
and finest radio and electronic 
manufacturers depend on Quam 
for their speaker requirements. 

This should be of special sig¬ 
nificance to the serviceman. For 
one thing, it means that these re¬ 
ceivers are designed will! Qnam 
Speakers as a coini)oneni part 
and, when replacements are re¬ 
quired, another Quam Speaker 
should be used to maintain the 
same high quality of performance. 

And it also indicates the con¬ 
fidence these manufacturers place 
in Quam, and their dependence 
on the consistently high quality 
of Quam engineering and pro¬ 
duction. 

Take a tip from the people who 
buy sj^eakers by the thousands, 
ah\'ays specify Quam for your 
replacement job! 

for Caialoc] of Quam 
Ad just -a-C One Speakers 

QUAM-NICHOLS COMPANY 

521 East 33rd Place, Chicago 16, Illinois 


QUAM speakers ARE LISTED IN 
THE RADIO INDUSTRY RED BOOK 


The photographs show the inside and 
outside of the modern communications 
truck designed for the city of Columbus, 
Ohio, for use at major fires and dis¬ 
asters. 

Four University trumpets are mount¬ 
ed on the roof, each projector equipped 
with two 25-watt driver units. 

The soundproof interior of the truck 
has dual control desks. The main am¬ 
plifier is a Bell Model 1475, 80-watt 


Unit, operated on a.c. supplied by a 
5-kw Koehler generator located- in a 
separate compartment in the rear. For 
standby or d.c. operation, a smaller Bell 
amplifier is provided. 

Radio transmitting and receiving 
equipment consists of two 30-watt Mo¬ 
torola transmitters, one a.c.-operated 
and one d.c.-operated, and two receiv¬ 
ers. Instantaneous communication with 
f>re and police headquarters is possible. 




$3.00 FOR CARTOON IDEAS 

< 

< 

-< 


RADIO-ELKCTRONICS prints several 

* 


radio cartoons every month. Readers are 



invited to contT*ibiite humorous radio 

A 


ideas which can be used in cartoon form. 

A 


It is not necessary that you draw a 

A 


sketch, unless you wish. 

A 


IDEAS NOT WANTED 

* 


No electrical or radio definitions wanted. 



Some of these were published in the 



past, but the subject is about exhausted. 

A 


All checks are payable on publication. 

A 


Address: 

* 


RADIO CARTOONS. 

* 


RADIO-ELECTRONICS 

A 


25 West Broadway, New York 7, N. Y. 



< 


Television is Booming— 
Cosh in on it! 


BRITISH SUBMINIATURE TUBES 





These subminlafure tubes are to be used in a new hearing aid 
to be supplied, free of charge, to all deaf persons in Britoin 
under the National Health Service scheme. The tubes con¬ 
sume small power ond 
batteries will last long, 
reducing runnmg costs 
of the device. Four hun¬ 
dred thousand of the 
tubes have been or¬ 
dered by the British gov¬ 
ernment for the hearing 
aids. Development of the 
tubes stemmed from elec¬ 
tronic wartime research. 


RADIO-ELECTRONICS for 
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Five New Tubes Introduced 

CKSJOZ/CKeOSCX, GL-S663, 5696, 19 J6, 
and 6W4^GT are new additions to tube lists 




F ive new tube types have been brought 
out during the month. 

The special tube section of Raytheon 
Manufacturing Company announces the 
introduction of its subminiature type 
CK6702/CK605CX. 

The CK5702/CK605CX is electrically 
identical to the well-known miniature 
6AK5 except for a small difference in 
heater current. Therefore, the sub¬ 
miniature tube may be used in circuits 
which have been designed for the 6AK5, 
in most cases. 

Sockets are available for the CK- 
6702/CK605CX, as for all other Ray¬ 
theon subminiature types, so it is an 
easy matter, from the tube standpoint, 
to miniaturize many pieces of equip¬ 
ment up to now designed for the larger 
type 6AK5. 

An inert-gas-filled midget thyratron. 
Type GL-5663, designed particularly to 
maintain its low control-grid and shield- 
grid currents throughout its life, has 
been announced by the Tube Division of 
General Electric Company's Electronic 
Department. Its small size and light¬ 
weight construction adapt the tube to 
control and relay applications where 
compactness and weight are important 
factors. 

The new tube, 1^/^ inches high, has a 
typical heating time of 10 seconds, and 
a peak inverse and peak forward volt¬ 
age rating of 500 volts. The anode cur¬ 
rent ratings are 60 ma instantaheous 
and 20 ma average. 

The Tube Department of RCA has 
released information on the 5696, 19J6, 
and 6W4-GT. 

The 5696 is a miniature thyratron of 
the gas-tetrode type designed particu¬ 
larly for relay applications such as 
counter circuits, where low heater-cur¬ 
rent drain and short deionization time 


are important considerations. It oper¬ 
ates with a heater voltage of 6.3 and a 
current of 0,15 ampere. Anode voltage 
is given as 500, either forward or in¬ 
verse, and average current as .025 am¬ 
pere, with peak current of 0.1 am¬ 
pere. Some of the other features include 
low control-grid current, low control- 
grid-anode capacitance, and a steep 
control characteristic which is essen¬ 
tially independent of ambient tempera¬ 
ture in the range of—55 to 90 degrees 
Centigrade. 

The 19J6 is a medium-mu miniature 
twin triode intended especially for con¬ 
verter service in a,c,-d,c. FM-AM re¬ 
ceivers. It is also useful for oscillator, 
amplifier, or mixer service in television 
receivers of the transformerless type. 
This new tube with its 18.9-volt, 0.15- 
ampere heater may be operated in se¬ 
ries with other miniature tubes having 
0,15-ampere heaters. Its transconduc¬ 
tance is 5,300 micromhos and its ampli¬ 
fication factor 38. 

The 6W4-GT is a new half-wave 
vacuum rectifier tube of the heater- 
cathode type designed especially for use 
as the damper diode in television-re¬ 
ceiver circuits. It may also be used, 
however, as a rectifier in conventional 
power supplies. 

In damper service, the 6W4-GT will 
withstand a peak inverse plate voltage 
of 2,000, when the duty cycle of the 
voltage pulse does not exceed 15% of 
one scanning cycle and its duration is 
limited to 10 microseconds. The maxi¬ 
mum peak plate current rating is 600 
ma. 

In rectifier service two 6W4-GT's in 
a full-wave circuit are capable of de¬ 
livering a d.c. output of about 350 volts 
at the recommended full-load current 
of 250 ma. 




We folly appreciate business—smalt and 
large. And we show our gratitude by per' 
sonally attending to every whim of our 
customers. Maybe that is why our list of 
customers continues to grow. We believe 
we can satisfactorily fill your needs , , , 
and aur prices are always right. Of course 
we have our specials, too. Send us your 
name and address and we'll place you 
on our mailing list to receive literature 
from time to time. 


t 


MD/0 S ELECTRONICS CO. 

221 Fulton Street New York 7, N.Y. 






SHOOTER— 
Locates every 
Rer\’ice troiihlc. 
Does cTerythiiiR 
and ffuaraittccd 
to do everything 
we eav It will 
, , Aligns iinddcr. Ite¬ 

rates dead spots, weak 
Hiiols. defer! ivc parts. 
Cliccks gain. Al l parts lO' 
eluding case, i 
test leads.I 
Plug. 2i>4x6x 


INDUCTANCE TUNER 
for TELEVISION & FM 

Krotil riul 2 gang. Indl 
vldually Isolated rnit.i. 17 
turns silver wire on a 
rcrainlc fnnn. per gang. 
Fully dilrldrd. Will cover 
KM anil Imlli i 
Television I 
bantls. M’llli I 
clrcnlt dla | 
gram. 



PHONO OSCILLATOR 
2 TUBE KIT 

If .vou kiKiiY value. fUin 
fa i/.' Otdpis mine fnnn 
Maine to Miami. Sandy 
Hook to San Francisco. ... 
U1 gain with 
microphone 
jack and all 
parts includ 
ing tubes. 


25 WATT 
P.P. 6L6 HI Gain 
AMPLIFIER KIT 

A wonderful liuvl Make 
up an aim illiter a irtli 
$r»0 to you. Powerful 
enough for auditoriums 
scaling 1 500 people. 
Soparalcly eontmlled 
Mike & Phono Inputs. Alt 
parts including drilled 
chassis, 
hardware, 
solder, rlr- 
#u]l dla- 
kiaiii. itc 
PRICES NET r.O.B. OUR 
PLANT. Write lor FAK 
data circuits designed by 
ROBT. Q KERZOQ. 


J65 J CANAL ST. N. Y. II. 
WAlktr 


FEBRUARY, 1949 
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AlisccIliiHY 




VITAL FOR TV SERVICING 

A new and highly important book 1 Gives a com> 
plete understanding of working principles behind 
oscilloscope operation, and how to use the instru¬ 
ment eflfectively. Clearly written with a single 
purpose—to help you use and understand the 
oscilloscope. No man servicing television receivers 
can afford to be without this knowledge. Invaluable 
for anyone who uses the oscilloscope. 


ALL ANGLES COVERED 


Chapter I—Direct Current and Altematlnf Current. Visual 
obserratlon and measurement of varying voltaRca and currents 
on the cathode-ray tube. Chapter 2—Uow beam from electron 
**fun** projecta image of current and voltage varlatlona onto 
fluorescent screen, and how beam it deflected by electrostatic 
and electromagnetic means. Chapter S —Uow signal deflects 
electron beam vertically In c*r tube and sweep voltage deflects 
beam horizontally. Role of the law-tootii oscillator—the gas 
discharge tube—the multivibrator—synchronization—locking. 
Chapter 4 —Tlie cathode-ray tube—accelerating and focuising 
power supplies—the sweep generator—the horizontal and ver¬ 
tical amplifiers—controls on oscilloscope—how to operate a 
‘scope. Chapter 5 —Aligning TV l.f. channels—TV front-end 
alignment—Alignment of Lf. arapllflera in AM and FM seta. 
Use of signal generators—l.f. alignment of a.c.-d.c. receivers 
—bandpass alignment—aligning the discriminator—the ratio 
detector—r.f. alignment of AM and FM receivers. Chapter S— 
Audio output measurement—voltage gain—power output— 
audio response curve plotting—peak a.c. measurements. Check¬ 
ing saw-tooth amplifiers—magnetic deflection circuits—lyn- 
chronlzlng pulses. Ham transmitter measurements—over and 
under*modulation. Locating hum—incorrect adjustment of 
vibrator power supplies. Phase shift in audio ampllflers. 


112 PAGES 103 ILLUSTRATIONS 


Only 75c 


See yoar jobber today or send for THE CATHODE- 
RAY OSCILLOSCOPE alonr with other titles in 
the GERNSBACK LIBRARY. 


MAIL THIS COUPON NOW-1 


RADCRAFT PUBLICATIONS. Dept. 29 
25 West Broadway. New York 7. N. Y. 

Send me the books checked, postpaid. 

□ NO. 40 CATHODE-RAY OSCILLOSCOPE 

75c 


I enclose I.. .. 
Your Name ... 

Addresi . 

Jobber’s Name 
Addresi . 


II OTHER BOOKS 

□ No. 29—Handy Kinka 

and Short Cute. 

50c 

□ NO. 30—Unuiual pot* 

entad Clroulta. 

SOc 

□ No. 31—Radio Quostiona 

and Anawert. $0c 


{Pi hit rlrailv) 


□ No. 32—Advaneod 8erv. 

ieo ToehnlQue. 
50C 

□ No. 33—A m p I I f I 0 r 

Bulfdor*a6uldo. 

50o 


□ NO. 34—RadiO'Eloe. 

tronie Circuits. 
50e 

□ No. 39—Amateur Radio 

Builder’s Guide, 
50o 

□ No. 30—Radio Test In- 

itruments. 50e 

□ No. 37—Eiemontary Ra¬ 

dio Serviclnp. 
50c 

□ No. 38—How to Build 

Radio Reeelveri, ■ 
SOc I 

□ No. 39—Practical Disc . 

Recording. 7Se I 


Babio the ^ears ^go 

3n ^crnBbacfa ^ubUcattonB 

HUGO GERNSBACK 

Founder 

Modern Elsctrica.1908 

Electrical Experimenter.1913 

Radio News..1919 

Science A Invention.1920 

Radio-Craft ..1929 

Short-Wavo Craft..1930 

Wirolosa Aasoeiatlon af Amorica.1908 


Some of the larter llbrarloa In the country still havo 
eoploa of ELECTRICAL EXPERIMENTER on flio for 
Interostod readers. 

IN ELECTRICAL EXPERIMENTER 
February 1915 

Lackawanna Railroad Radio Telephony 
and Telegraphy by Frank C. Perkins 
Condenser as a Shunt to a Telephone by 
H. Smith, 6.Sc. 

A 50-Cent Radio Receptor by Fred 
Sampson 

A Crystal Testing Set by E. H. Swan¬ 
son 

Magnetic Detector Adjustment 
Wireless Time Signals in Germany by 
Frank C. Perkins 
Some Novel Wireless Telephone 
Schemes by H. Winfield Secor 
The Wave Length of Radio Antennae 
by H. Winfield Secor 
A Non-Inductive Potentiometer by 
Thomas F. Carroll 

A Novel Silicon Detector by Franklyn 
Stratford 

Home-Made Aerial Insulators 
New Wireless Truck of U. S. Signal 
Corps of 800 Mile Range by Frank 
C. Perkins 

New de Forest Radio Telephones 
Permanent Detector Adjustment by 
Randolph Roland 

A Boost for Those with Radio Troubles 
by Harry L. Dearborn 

CORRECTIONS 

In Fig. 2, Tube Tester and Analyzer, 
page 44 of the January issue, the screen 
grid should connect directly to B-plus. 

Step No. 2 in operating the tube 
tester should be to turn the analyze- 
TUBE TEST Switch to TUBE TEST rather 
than to ANALYZE as stated in the in¬ 
structions. 

The plate of the 6J5 cathode-follower 
in the Wobbulated Signal Generator 
(page 34 of the May 1948 issue) should 
connect directly to B-plus instead of to 
ground as shown in the diagram. We 
thank Mr. Reid C. Simpson, Jr., of 
Troy, N. Y., for this correction. 

Condenser C8 was omitted from the 
diagram. This should be connected be¬ 
tween the grid (No. 5 pin) of the 6K8 
and the junction of Cl? and the lead 
from L and C18A. Be sure to connect 
the grid to the end of the coil nearest 
the tap. 

The captions of Figs. 2 and 3 in 
\ ‘‘Calibrating Audio Oscillators” (Oc- 
* tober 1948, page 54) were reversed in 
printing. Fig. 2—30 cycles should be 
under the pattern on the left and Fig. 
3—40 cycles under the one on the right. 

We thank Mr. Theodore Baclowski 
of Philadelphia, Penna., for this cor¬ 
rection. 

RADIO-ELECTRONICS ior 
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"DEGAUSSING" TUBES 

A new method of curing hum in low- 
level amplifier tubes has been discovered 
by three British engineers: Messrs. W. 
Grey Walter, H. W. Shipton and W. J. 
WaiTen, all of the Burden Neurological 
Institute. A letter reporting their re¬ 
sults appeared recently in the English 
publication, Electronic Engineering, The 
metal elements of many tubes apparent-, 
ly are magnetized when they leave the 
factory; the magnetization interacts 
with the magnetic field of the a.c. heater 
current to produce hum. 



Heater-current hum (an induction ef¬ 
fect) can often be cured by placing a 
, small permanent magnet near the tube, 
[ but bringing the magnet right up to the 
tube and then withdrawing it makes the 
hum becpme much worse and remain so. 
After concluding that this was caused 
by the magnetizing of the tube elements, 
the three engineers tried demagnetizing 
tubes in a decreasing a.c. field with a 
procedure somewhat similar to that 
used in demagnetizing watches. 

They found that demagnetization re¬ 
duced hum in all the tubes. Whereas 
previously tubes had to be carefully 
selected for low hum, any tube can now 
be made to work by passing it through 
the demagnetizing coil. This magazine 
has tried the magnetizing effect with 
several American tubbs, with parallel 
results. (Hum due to heater-cathode 
leakage will not, of course, be cured by 
this method.— Editor) 

NEW MERCURY LAMP 
PHOSPHOR 

Healthy men working under mer¬ 
cury-vapor lights need no longer look 
pale and sickly, and women's lips may 
appear their natural or applied color, 
A fluorescent material developed by a 
Westinghouse scientist makes the light 
from the mercury-vapor tube eight 
times richer in red than from the tubes 
of clear glass, and people under it look 
natural. 

The material is a high-temperature 
phosphor, which is used to powder the 
inner glass wall of a mercury-vapor 
lamp. This fluorescent coating trans¬ 
forms the invisible ultraviolet rays into 
pure red light which, added to the 
bluish-white light from the mercury 
vapor, gives illumination under which 
persons and objects appear more nearly 
in their true colors. 

The discovery of the phosphor which 
transforms the invisible radiation into 
visible red light and at the same time 
withstands the high heat (about 750 
degrees F) within the tube, was made 
by Luke Thorington of the Westing- 
house lamp division staff. 

FEBRUARY, 1949 


LARGEST SURPLUS STOCK 
in fhe COUNTRY 
at fhe LOWEST PRICES' 


BRAND NEW TUBE 



T-26/APT-2 

Radar JfttiinilnE transmitter. 450-710 me. Helsins 
snip—;)nod. by noise from 93lA Phototube. Output 
3 to 7 watts. All controls on front panel. 2- GAC7 and 

1- CAG7 video elrcult supply random noise, with pass 
band of 20 ke to 4 me to the 807 mcd. 2-368AS 
tubes In a push-pull ^-waro traDsmlsslon-lliie ose. 
elrcult supply tho RF. Power furnished by 2- 5K4GY 

and J- 2X2 tube. Consists 27 - power. Input 

2% VDC and 75—85 V. or 105—12S V. 400 to 
2500 eye. Brand new In original export ease with all 
tubes and handbook. Don't let this Ket 
away' from you—Order today! FOB 

Chicago only. At only. 

APU-I RADIO ALTIMETER 

Complete 420 me transmitter-receiver unit, 
eompleto trlth all plugs, indicators. BRAND 
NKW; FOB Chicago only. 

ALTIMETER TRANSCEIVER RT-7/APN-1. 

Froouency 418-462^nc. FM with 14 tubes Including 
3- J2SJ7. 4-12SU7. 2- 12H6. 1-VR150. 

2- 055. 2- 0004. 24t Dynamotor. used. 

In working condition. ... . . ...;.... 

R-89/ARN-5A 

Olldo path receiver. Crystal control of local oscillator, 
332-335MC. complete with relays. 7- CAJ5. 1- 
12SK7. 2- 128N7. 1- 28D7 and 3 xlals: 6497 KC. 
6522' KC. 6547 KC. 90 eye. band pass and 150 eye. 
band pass filters, excellent for making an intermodu- 
latlon checker. Beautiful cabinet and chassis as foun- 
:datl 9 n for many Interesting 'experimental and con- 
sinicllon projects. Broad pass band on 20.7 ** 

MC. .IK’S Ideal for television. Schematic 
furnished. Used, excellent. Only. 


$g.95 

$34iio 




ana con- 

J6« 

» 12 « 

ic. Each 


Kew . 

CROSS POINTER INDICATOR 

Dual 0-200 mlcroamp. movement in S*' case. Each 
movement brought out to 6-term, receptacle - - — 
at rear. Originally used In ILS equip¬ 
ment. New, only. 

FOB Ckieaifo onlv> 

BC-733-D 

Locallxcr receiver of tlic blind landing systom. Com¬ 
panion to the glide path receiver. Also conialiis 90 and 
150 cycle band-pass filters. 108.3 to 110.3 me by 
relay selection of en'sials In tho local oscillator. 
Wide pass-band on 6.0 me. IP's Ideal for FM. Has 
a wonderful A VC system using rectified output of an 
RF oscillator as power supply for lOOv DC bias. 
With relays, cn-stals and 10 lubes: 3- 717A^ 2- 
12SG7. 1- 12SQ7. 1-12A6. 1- 12AH7. 

2- 12SK7. Schematic fumlsbed! Condition; 
used, excellent. FOB Chicago, only.. 

New, FOB Chicago only.. 

POWER YOUR RIG FROM AC 

RA3 4 RECTIFIER. Makes a ground zmtr of BC-191. 
tho 12v Vfirsloii of BC-37 5-E. Convert BC-375-E to 
12v by dianglng heater link awitehes and relay con¬ 
nections. power It with RA-34. Input 105-125 or 
210-250 V 60 eye. Outputs: for plates, lOOOv fil¬ 
tered dc at 350 roa; for relay and mike. 12v filtered 
dc at 2.4 A: for heaters. I2v ac at- 14.25 ^ 

A. With technical manual. Used, excellent 
condition. FOB Los Angeles only.. 

With meters and adjustable 
bi-voltago output. 


$3.95 

$9.95 


i $59.75 

585 -“ 


EE-8 ARMY FIELD TELEPHONE 

Sturdy, highest quality telephone at less than Price 
of a better-class toy. W'lth ringer. Requires only 
two fiashllght batteries for eaeV phone and ilC 

two wires between each phone. Excellent j 1.33 
condition. Used. Each. f 

BC-659 TRANSMITTER-RECEIVER UNIT 

>'^t transmitter-receiver, ciystal controlled, nr 

two channels, freq. range 27-38.9 me. 13 j|K.9j 
tubes 2 crystals. NEW. lU 

BC.604 20-28 FM TRANSMITTER 

For 11 and 15 meters; can be operated on 10 meters 
by use of proper xtals; 10 channel pushbutton xtal 
controlled, with all tubes, meter, schematic, case and 
covers: less crystals. 

Used, excellent, with dynamotor.S14.95 

F.o.B. Chicago Only. 

Used, good, with dy*namolor. S16.95 

Used, good, without dynaiiiotor.S8.95 

BC- 684 27.0-38.9 FM TRANSMITTER. 

Same as above except for freq. range. New. 

FOR Chicago only.S24.T5 

Used . ilT.V! 


FREE! 


Our new S-poge catalogue^ featuring many 
excellent surplus values, write for your copy 
todoYl Ifs FREE! _ 

All shipments FOB Chicago or Los Angelas unless nt-wl* 
fled. 20*5^9 Deposit required on all orders. Minimum 
order accepted—$5.00. California and Illinois residents, 
please add regular sales tax to your remittance. 

ARROW SALES, INC., DEPT. R 

Moin OfRce: 1712-14 S, MIcMgon Ave* 
CMcogo 5, lllinofs 

North Side Branch: 1B02 N. Humboldt Blvd. 
Chicogo. Illinois 

West Coost Branch: 1260 S. Alvorodo 
Los Angeles, Collf. 



THE ONLY BROAD BANDED^ 
HIGH GAIN, STACKED ARRAY 
ON THE MARKET 


Many times more sensitive for TV 
reception in fringe areas and poor 
signal locations, the WARD TVS-6 
STACKED ARRAY achieves maxi¬ 
mum forward gain by stacking two 
high gain folded dipoles and reflectors 
with effective Vi wave spacing rather 
than the ordinary Vi or V4 wave which 
materially reduces sensitivity. THE 
ONLY STACKED ARRAY ON 
THE MARKET THAT IS BROAD 
BANDED, it will give excellent re¬ 
sults with MANY CHANNELS 
where others ace too selective. The 
advanced engineering and PRE* 
ASSEMBLED design of the WARD 
TVS-6 is only one of the reasons why 
WARD is the largest exclusive man¬ 
ufacturer of antennas in the world. 
See any leading parts distributor or 
write for catalog. 


THE 

WARD 

PRODUCTS 


CORPOPATION 

1 aJi p 

HilM ill EFT, 

CLi'vELiHG J. OHIO 
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RQDIO SCHOOL 



DIRCCTORV 



SPECIALIZE 


SPECIALIZE 



You can become a Radio and 
Television Technician now! 

A million new jobs — almost 4,000 a week — will be created in the 
television industry during the next five years according to estimates of 
industry leaders. Actually, during 1948, television grew faster than 
any other industry in the history of America. 

Here is a real opportunity for you. Trained television technicians are 
in demand. By starting now, you can get in on the ground floor — 
grow as television grows. 

To help supply this needed manpower, the Milwaukee School of Engi¬ 
neering has expanded its radio and television courses. Now you can 
get complete practical, technical training in the MSOE laboratories. 
This is not just a serviceman’s course. It prepares you for a career in 
all of the technical phases of television and radio. 

This special course Prepares you for any of the following careers: 

Television Serviceman Supervisor in Radio ond Police, Toxi-Cab and Rail- 
Radio Serviceman Television Assembly rood Transmitter Operator 

Radio and Telovision Radio and Television Tesler Police, Taxi-Cab and Rail- 
Retailer Broadcast Radio-Operator road Receiver Servicemon 




OTHER COURSES AVAILABLE 


SERVICE 

TECHNICIAN 

PROFESSIONAL 


6 to 12 Months 

1 to 2 Years 

3 Years 

• 

Electricity 

* Electrotechnic) 

• Electrical Engineering 

• 

Welding 

• Radio ond TeUvislon 

Bachelor of Science 

• 

Refrigeration 

• Electronics 

• Refrigeration, Heating and Air 

Degree 

Major in Electronics 

• 

Heating 

Conditioning 

or Power 



LWA U K € 

5CHa\L of ENGINEERING 



Technical 
Inslilute 
Founded 1903 

fay Oscar Werwith I 


MILWAUKEE SCHOOL OF ENGINEERING, 
N. Broadway and E. State 

Without obligation send me free booklet 

Rodio and Television or. 

Nome. 

Address. 

City. 


Dept. RE-24? 
Milwaukee, Wis. 


'Coreer Building” and 


[tore detoils on Course in 

.. . .course. 

.Age. 


.Stote. 


RADIO 
, COURSES 

«^/ Preparatory, Service, Broad- 
* cast, Television, Marine Op¬ 
erating, Aeronautical, Fre¬ 
quency Modulation, Radar. 
Classes now forming for mia-year term Feb. 1st 
Entrance exam. Jan. 17 
Veterans, Literature, 
COMMERCIAL RADIO INSTITUTE 


(Founded 1920) 

38 West Biddle Street, Baltimore I, 


Md. 


WANTED: 

Men and Women fo FiH 

TOP RADIO JOBS 

in AM — FM—Television 

If you are looktne for a career with a future, why not 
join Uie luindreds of graduates from the Don ^lartiii 
Scliool of liaclio Arts now successfully eninlo.ved in the 
radio industry. The demand la Kreat for <iualit)cd 
radio personnel in Aif-F.M-Televl?ion. Train no\e lo 
he an announcer, script writer, dl.sk jockey, news¬ 
caster. or radio technician. Complete day and niglu 
classes . . . the latest equipment. Free placement 
service. Approved for veterans. Write for tree booklet. 

Don Martin School of Radio Arts 

1655 North Cherokee St. Hollywood 28, Calif. 




RADIO and TELEVISION 


Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 
days-evenincs weekly rates 

RCA GRADUATES ARE IN DEMAND 

For Free Catalog Write Dept. RC-49 ' 

RCA IIVSTITIJTES, Inc. 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N, Y. 


AUDIO ENGINEERING SCHOOL 

A practical Audio EnKinecrlny course In Sound FunUa. 
mentuts; FILM anti MAGNK.TIC Recortllnj: Transmlsalon 
Moasuromeiits: Monitoring and Mixing. I.ntMjrntorics 
conluin Transmission Sets. Oscillators; ttarmontc Ana- 
lyzer. Distortion Sets, Intermotltilation Analyser, and 
other equipment. Kecordtnt; Studio assimuiatlng Broad, 
east. Motion Picture and Commercial Sound RerorfUng. 
H- M. Tremaine, Pres.-Director. Approved for Velerana. 
and Foreign Visas. 

HOLLYWOOD SOUND INSTITUTE. Inc. 

1040-E North Ken more Hollywood 27, Calif. 






Be a "key” mAn. Learn how to n€»nd and 
receive merges in code by telegraph 


•nd radio. Commerce needs thousamJs^ 
men for lobs. Oood pay. adventure, in¬ 
teresting work. Leant at home quIeUy 
through famous Candler System. Qual¬ 
ify for Amateur or Commercial Li¬ 
cense. Write for FRKE BOOK. 

^ CANDLER $V$TEN| CO, 

Dept. ».B, BoxP28, Denver 1, Colo., U.S.A 


LEARN RADIO! 


IN ONLY 10 MONTHS 
PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
_ RADIO SERVICEMAN 


T«levi9ion Servicitifir—15 Months 


Veterans get $130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place. Dept. C, Baltimore 17. Md. 


/ 


RADIO COURSES 


• RADIO OPERATING • CODE 

• RADIO SERVICING • ELECTRONICS 

• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write for Catalog and Picture Brochure 

Y.M,C.A. TRADE & TECHNICAL SCHOOLS 

15 w. 63rd St. (NV B*way) New York City 


/ 


^ RADIO ENGINEERING 

FM—Television—Broodcost 

Police Radio, Marine Radio. Radio ScrvlclnK. Avia¬ 
tion Radio and Ultra lilgU mobile applications. 
Thur,ough training in all branches of Radio asd Hec- 
trOMics. Modern laboratories and equipnicut. Old es¬ 
tablished school. Ample housing facilities. 7 acre 
campus. Small classes, enrollments limited. OiU 
graduates are in deman<L Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 

Dept. C VALPARAISO, INDIANA 


lElEVISIOII 


NEW, INIERESIING 
TECHNICAL CAREER 

As Television gains momentum, rapidly, 
constantly. It offers to proPcrly-tralncd tech¬ 
nicians careers with a future In Industry, 
Broadcasting or own Business. 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 

Afornlng. Afternoon or Evening Sessions in 
lalioratory and theoretical instruction, un¬ 
der guidance of experts, covering all phases 
of Radio, Frequency Modulation. Tele¬ 
vision. Licensed by N. Y. State. Free 
riacemcnt Service. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 
Visit, Wrifo or Phone 

RADIO-TELEVISION 
INSTITUTE 

480 Lexincton Ave., N.Y. 17 (46th St.) 

Plaza 3-4S8S 2 blocks Ironi Grand Central 


R A D I O . E L ECT R O N I C S for 
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LICENSING DOES NOT SOLVE THE PROBLEM 


Dear Editor: 

Mr. Moody, in his letter in your No¬ 
vember issue, says licensing radio tech¬ 
nicians would conquer the evils of the 
profession. 

I think he is wrong. Licensing of 
other trades and professions has not 
eliminated these evils—there are still 
worthless and ^'gyp” doctors, lawyers, 
and so on. And if servicemen are to be 
licensed, how about mechanics, carpen¬ 
ters, and painters? Are all these men 
honest and fully qualified ? 

I feel that the only antidote for bad 
repairmen is the public itself. By refus¬ 
ing to patronize shops which do poor 


work or which overcharge, the public 
can do a better clean-up job than will 
licensing. If servicemen are let alone, 
wrongs can be righted without govern¬ 
ment aid. 

Joseph Amdy, 

Mt. Pleasant^ Pa, 

(The only trouble with this argu¬ 
ment is that members of the public 
don't know enough about radio to rec¬ 
ognize a poor or too-expensive job when 
they get it. Caveat emptor —let the 
buyer beware—may be all right, but 
not if the buyer has no way of knowing 
what to be wary of.— Editor) 


SYNTHETIC MICA WAS A PREWAR BABY 


Dear Editor: 

On page 10 of your November issue, 
it was stated that synthetic mica with 
the desirable characteristics of natural 
mica had been produced for the first 
time. 

Synthetic mica was produced long 
ago; as a matter of fact, without it we 
would have been in serious trouble dur¬ 
ing the war. I refer you to U. S. patents 


2,266.636, 2,266,637, 2,266,638, 2,317,- 
685, and 2,383,647, as well as to a pa¬ 
per, “Colloid Chemistry of Clays,” in 
the October, 1945, issue of Chemical 
Reviews, and to page 186 of the book, 
“Q.E.D.,” published by John Wiley & 
Sons, Inc. 

Ernst A. Hauser, 

Professor of Colloid Chemistry, 
Mass, Institute of Technology 


RADIOS OVERWORKED FOR $3.00 PER DAY 


Dear Editor: 

The article, “Coin Radios—A Good 
Business” by James McDaniel, appear¬ 
ing on page 42 of the December, 1948 
issue of Radio-Electronics, states, 
“The average income from each of my 
sets is about $3 per day.” 

At this rate, the income of one radio 
will approximate $1000.00 per year 
which we believe is an exorbitant rate 
of profit to be obtained from an invest¬ 
ment of less than $100.00. 

Mr, McDaniel states that he chose 
the 25c hourly rate. At $3 per day, this 
requires the radio to be “coined” twelve 


hours every day. A plant of 100 radios 
would bring in a gross of $100,000 per 
year in round numbers. 

We believe the article should have 
read “$3 per week,” which, incidentally, 
is somewhat higher than our experi¬ 
ence. With 100 radios of various makes, 
for the past year, our gross has aver¬ 
aged 8c per day. 

H, L. Emmons, 

Richland, Wash, 

(The figure should be $3 per week, as 
suggested. Our thanks to Mr. Emmons, 
and also to Mr. Paul J. Mitman of De¬ 
troit, for this correction.— Editor) 


RESERVE YOUR MARCH TELEVISION ISSUE NOW!! 

Next month's i»ue of RADIO-ELECTRONICS will be dedicated to the SPIRIT of TELE¬ 
VISION. There will be special articles on such phases of television os test instruments, 
ontenna design ond installation tips, latest circuits, elimination of ignition interference, 
test-poHern indications, troubles in receiver kits, latest sets and accessories, ond Indus- 
triol opplicotions. We will not neglect our regular articles on servicing, sound construc¬ 
tion, test instruments, amateur rodio, etc., so RESERVE YOUR COPY NOWH 


RADIO 


reCHNlCIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

lOi West 63rd St.. New York 23. New York 

Approved Under GI Bill of fiights 
Licenoed by New York State 


Cai7DE&PDNI»£riCE COUiVSt^ iwi 

RADFOMdELECrniCAL EWIHEERIN6 


electrical engineemnu 

Prepare yourself at Low Coat, for serule future, Hodvm 
course. So 8iini*liilpci anvoiie can uiujerstand fiulckly. 
RADIO ENfilMEERIliD l-'Kira tUie course In nidin, 
KMUIU CnUinCCRinU puShc addrewa. pholi>*elertrir 
work, Traina you to be super-aervicc man. real v.iruuni- 
lube U’chniclan. 8erviccnu*n needed bndly. tTIpIoma on 
comrletloii. Many uradunten earnliiu pay. 

• Send iWHieartl for Kre** C opies «if j,* - 

UIDITC KChnol culalofE. full details, all v9C 
lvl\l IL alHiut deferred payment plan, ex- wAv Course 
penmeriial kHx. etc. 

Lincoln Engineering School, Box 93l-C*Sao. Lincoln 21 Neb. 


Amplifier BC908 12 Tube Mfc. R.C.A. New 




__, • Tubce 

cenatant speed motor heevy duty IIB VAC. . 22.80 

Amp. RC1202 F/mohUe or fixed eVDC A 115 
VAC pwr. sup. W/turntable Sl pickup 20 

watt MFG Boffcn.. 4S.00 

Transtat VH Amatran 48 A O-SSB V type HL new 69.00 
Aslmuth ind. W/ll5 VAC Sol. cable Ter. Brd. 

25 ohm 25 watt Pot F/rcadlnff dir. of Ant. 

Wire r is W.E. cofton ever silkS. En|. 1200 Ft. 

Wire ii20 A 22 stranded rubber silk cover per M 
Trans. N.:dley aSO VCT S.3 2A. SV 2A. new. . 

Choke Thonlaraon 13C30 8 Henry 150 mil. new 
rfaiF coils with wave trap Philco part 8 for. . 

Ohmite dummy antenna 73 ohm lOOwattD«IO0 
jjpc.tkcrs uu.door type reent. l8» l.t ohm voice 
coll used W/amp. BC1292 Pop. makes, used. 

Kxcell. 

Rubber tape, we puar. this. reg. 60c ea. 6 rolls 
Xtals .’yHO KC standards 2 pin mount holder, ea. 
Transmitter Stancor llOC lOO watt phono CW 

Suppressor FifteroHe Mfg. TobO Type 1176 

280 ve’ts AC or DC 3 Amp, 4 heavy duty cend. 
in oil 6 2 chokes in one Can sixe 4x3 XI for 
101 noise fil. Jobs in line. etc. Reg. $ts,00 1.98 

Shield Belden copper a real buy 50 ft. for 1.00 
AC syn. trans. motors typo XV ixs VAC, new, 

. 9.98 

3934 Oermantown Ave. 
Phila. Penna. RAS-603.1 


18.95 

3,98 

3.95 

i.SO 

1.28 

1,00 

1.78 


18,80 

1.00 

1.80 

89.80 
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PHONO AMPLIFIER- 



2-TUBE AC-DC 
WIRED AND TESTED 

2 TUBES—50L6—3525.SI 

PHONO OSCILLATOR 

2 tube ac dc.$2.75 

2 tubes 35Z5 & 12SA7. 1.20 


PHONO AMPLIFIER 

3 tube ac dc.$1.69 

Wired & tested 3 for 1.49 
] Uses 12SQ7. 35Z5. 50L6 
Set of 3 tubes. 1.25 

Output Transformer .33 

5* Alnico Speaker-1.10 

6'Ainico Speaker. .. 1.15 

Alliance Phono Motors.$2.50 

High Output Crystal Pickup.1.69 

$1 dePMit Oft all orders. Free Catalog RE, 

RADIO MAIL ORDERS 

75 Boreloy St.. N. Y. 7. M. Y. 


Vi RPM, HI-TORQUE 
ELECTRIC MOTOR 


$ 2 i 5 

T im COVT 



POSTPAID 
U.$.A. 

COST $40 

BRAND NEW SURPLUS! 

GUARANTEED! 

• Operates on llOV AC. 60>eyel#s 
(Requires Pnly 12 MFD condenser.) 

• Reversible, telf-Loching Clutch. Quiet. 
i|. With Full Instructions. 

. FOR ATI NO HAM, FM, TILIVISION ANTINNAS 

AND many other U8IS. 

• F9 for that new Quad 

ALVARADIO. DEPT. RC-20 

*03 $. ALVARADO. LOS ANGELES 5. CALIF. 


mm 

LOOKING 
f0KWB£S! 

WHAT HAVE YOU QOT! 

Interested In small or large quantities of all 
types of Transmitting. Industrial, and Receiv¬ 
ing Tubes. Send offerings to: 

T. L. BLACK. WHOLESALE TUBE DIV. 

NIAGARA RADIO SUPPLY CORP. 

UO Greenwieli St.. New York 6. N. Y. 



WALL MODEL 



MS**'"* 2bSss 

Common talkInR and com¬ 
mon Hos^injf. Any number 
of Phones cim be connected 
in same circuit. Simple in¬ 
stall at ion, absolutely no 
technical knowledXO re. 
qulrod. deposit ro- 

diilrcrl o't all orders. F.O.B. 
Bi'ooklyn. 

EASTERN TELEPHONE CO. 
320 18th St. Dept. RC>I 
Brooklyn. N. Y. 


TELEPHONES 

Now—Telephones of Deluxe 
quality at low prices, ij^ 
coriH>ratliii; latesi Imin-ove- 
ments In deslRii and tech¬ 
nique. Honest to ffoodnexs 
first class mateiiaf and fin¬ 
est workmanship. Lowereil 
post due to increased vol¬ 
ume makes it possible for 
us to Sell at the st^ial 
low price of 91.S.95 for 
Two of cither model, com¬ 
plete with wire, power sup¬ 
ply and iiisti^ctlons. 



DESK MODEL 


RADIO-ELECTRONICS needs phatas af 
service shaps and service benches. We 
will pay $6.00 far each 6 k 8- ar 8xl0-inch 
glassy phata accepted. Da nat ”dress up*' 
yaur bench, but take a bano-fide phata. 
preferably with men warking. 


TELEVISION IS BOOMING 
CASH IN ON IT! 
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Headphone BARGAINS 


Typ« HS29^000*ohm imped¬ 
ance. highly sensitive . . light¬ 
weight only 9 or.. Leother cov¬ 
ered >pring steel odiustoble 
heodbond. 12" cord with PL54 
plug attached ot side out of 
woy. Jack and rubber cord sup¬ 
plied to extend length to 
feet. Removable rubber eor 
cushions. Brand New—$13.50 
Value 

Stk. No. I7A37 
SPECIAL PER pair 



$2.45 



Type HS30-— 8000 ohm impedonce. Small 
yet highly sensitive. Built on hearing aid 
princif^e with ear fitting soft rubber 
cushions attached to receivers . . . Shut 
out outside noise. Comfortable, light 
metol bond eosily shopes to contour of 
hood. Supplied complete os illustroted 
with 6 foot cord Ond PL55 plug, shirt 
Clip Ond motching transformer for 8000 
ohm impedonce. Very popular for con¬ 
version to mikes, telephone sets, minia¬ 
ture crystal sets ond oil around heod- 

e ione use. Brond New. A Terrific Voluef 
e. I7A420X. Cl ^>0 

Per Pair. .^ ■ •AT 


5aP4 CATHODE RAY TUBE SI 9? 


Has 5" white screen. Quolity moke individually boxed 
in cushioned corton. Brand Ni - . - 

No. 34T206. 

SPECIAL EACH _ 

ORDER NOW from this od—-include posfoBe. 


*>lew. Perfect. GuarOnte^. 

$2.95 




'jn£ Sound EqurPMENTCa. 


S 1^111 JHlN^tri J^E., TDLFDa 2.DHID 




LITZ WIRE 

Magnet Wire 
^ LARGE STOCK ^ 
MAGNET WIRE, Incorporated 

Retail Department 

25 WEST BROADWAY 
Worth 4-5447-8-9 

Cable Address: **Magnetwire« New York** 


EASYTOLEARNCODE 

It Is easy to learn or IncKate speed 
with an Initnictoareph Code Teacher. 

Affords the quickest end most Prac¬ 
tical method yet developed. For be* 

Klnners or advanced studenta Avail* 
able tapes from beginner's alphabet 
to typical mesaagea on all lubjecti. 

Speed range 5 to 40 WPM. Alwaya 
ready—no QRM. 

ENDORSED BY THOUSANDS! 

Tho tnatructograph Code Teacher 
literally takes the place of an oper. 
ator*tnetructor and enablea anyone to 
Icam and maater code without fur* 
ther aaslatance. Thousanda of auccesaful operator# have 
-squired the code- with the InatructoifTiph Syatem. 
Write today for convenient rental and purchaae plana. 


INSTftUCTOBRAPH COMPANY 


4701 Sheridan Rd.* Oept RC. Chicaoe 40. III. 



/'NARD-TMET PARTS^ 

POWERFUL ALL*PURP0$E INDUCTION 
MOTOR 

to UAL FOR CXFCRIRSENTKRS—101 USRS 

Sturdily constructed Co predeloa 
sundarda. tbia aeif-etaiting shaded 
pole A.C. Induction motor la pow¬ 
erful enouyh for a number of uaea. 
^me of.theae arej Awtematie Tim¬ 
ing Oevicea. Current interrupters. 
Riectric Fana. RIectric Chimes, 
Window Displays. Photocell Control 
Devices. Riectric Vibrators. Pmoll 
Orinders, Ruflara and Pehshora, 
Miniaturo Pumps. Mochanical Mod. 
ole. Sirens, aud other appllcallont. 

Consumes about 15 watts of 
power and has a speed of 3.000 
r.p.m. When geared down, this 
sturdy unit wHl constantly oper- 
ata an IS* Inch tumtablo loaded 
with aoo ibs. dead u^lght-THAT’S^ FOWRRI 

Dimensions 3* hlffh by 2- wlde^by dWJ 

has 4 convenient mounting studs; ah^ fa long 
by 3/16* diameter, and runs In 8elf*aUgning oil* 
retaining bearings. Dealgned for 110*20 volts. 00-60 
cyclea. A.C. only. 8hp. Wt. 2 Iba. 

ITIM NO. 14? ^9 

VOUR PRICE. . . 


FREE—the bio NEW B-A Cotsldg No. 491. U2 pogoe of 
Outitonding Voluoi. Write if you hove not roeoivod it. 


^RSmM-APPIJ!8EE ^ 

- XAmns ajy s. ouAf 


The 

HOUSi OF A 

Miuion Radio Parts 


SpecioU in Cand«nt«rs 

S Mfd. 35V Tubular.10 lor $1.25 

10 Mfd. 150V “ 10 lor $1.95 

20 Mfd. 150V " 10 lor $2.25 

8 Mfd. 400V .10 lor $2.95 

84 Mfd. 450V 10 lor $4.95 

2" Round G.E. 0-1 R.F. Meter.$1.95 

h'r/rt tor Bullotin No. C.91S 



$1.25 



ULTRA MAQNET 

LIFTS MORt TNAN aO TlMRt 
ITS OWN WRIQMT 
LI*rTLR OIANT MAONST 

Lifts 5 Iba. easily. Weighs 4 Os. 

Made of ALNICO new hlgh.magnetle 
steel. Complete with keeper. W^ld*a 
most powarlui magnet ever made. 

The experimenter and hobbyist will 
find hundreds of excellent uses for 
this high quality permanent magnet. 

Measures x IVk*. Ship. wt. 

da lbs. 

I'TEM no* iss 

VOUR PRICR. 

6ENUINE MICROTNONE TRAN^ITTERS 

Regular telephone irsna* 
milters taken from a large 
telephone supply compsny‘a 
overstock. Work perfectly 
on 2 dnr cells. Can be 
used on P.A. systems, call 
ayatema. lnter*communtca. 
tlons aeU. short-line tele¬ 
phone circuits, houae-to- 
houae or farm.to*ferm 
*phone lines, also to talk 
through your own radio or 
as concealed dictaphone 
plck*up. Useful replace¬ 
ments on batteiy-operatcd 
rural telephone tinea. 
THESE ARE GENUINE 
TRANSMITTERS. MADE BV 
KELLOGG. WESTERN ELECTRIC AND STROMBERG* 
CARLSON, excellent In appearance ai^ Deration. A 
remarkable value and one seldom offered In these 
times. Ship. Wt. 1 lb. _ 

ITglW NO.^260 ^1 pc 

VOUR PRICE. #loT« 




WATTHOUR METER 

Completely overhauled and 
ready for innnediate service. 
Designed for regular llO* 
volt. 60 cycle 2-wlre A.C. 
circuit. .Simple to Install; 
2 wires from the line and 
2 wires to the load. Sturd¬ 
ily constructed in heavy 
metal case. high, 6Vi* 

wide. 5* der;.. Weatinghouse. 
G. K. Port Wayne. Sangamo 
or other available make. Shp. 
Wt. 14 Ibs. 


$5.95 


AMAZING BLACK LIGHT) I 

Powerful 250-Watt Ultra-Violal Source 


source of ultrn-violet ifrtt ’for 
general experimental and enter, 
tnlnmrnt use. Makes all fluores¬ 
cent substances brilliantly luml. 
nescent. No transformera of any 
kind needed. Pita any atandard 
tamp socket. Tirings out beau* 
tiful opalescent hues In various 
types of materials. Swell for 
amateur pan lea. plays, etc.; to 
obtain unique lightini ~ 

Rulb only. .Shp. Wt. ~ ' 

item no. 87 

VOUR PRICR. 



$1.95 


WESTERN ELECTRIC BREAST MIKE 

Thla la a fine light-weight air* 
craft carbon microphone. It weighs 
only 1 lb. 

Mike cornea with breastplate 
mounting and has 2*way swivel* 

Ing adjustment so that It can be 
adjusted to any desired position. 

There are 2 woven straps: one goes 
around ne^. the other around 
cheat. Straps c^an be snapped on 
and off quickly by an Ingenious 
arrangement. 

This excellent mike can be 
adapted for home broadcasting or 
private communication systems. By 
dismounting breastolate. It can be 
used as desk mike. 

Comes complete with 6*foot cord 
and hard rubber plug. Finished in shcraidlsed plate, 
non-ruatable. Shipping weight. 2 lbs. 

ITEM NO. 152 #1 AC 

VOUR PRICE. 9 I 045 



HUDSON SPECIALTIES CO. 

40 W«ft Br«Rdw«y. Dapt. RE*2-49, New York 7. N. Y. 
I have circled below the numbers of the Items I'm 

ordering. My full remittonce of 5...(in* 

elude shipping charges) Is enclosed (NO C.O.D. 
DroERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR my deposit of S.la enclosed <20<!^ 

required). Ship order C.O.D. for balance. NO C.O.D. 
ORDERS FOR LESS THAN S8.00. RC SURR TO IN* 
CLUOC SHIPPINO CHARQCS. 

Circle ^tem No._wanted; 


159 


180 


1S2 


33 


Name . 


Please Print Clearly 

City... State. * J 
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Adson Rodia A EiRctronIct Co.91 

Allisd Radio Corporation .59 

Alvarodio . 95 

Ampllfittr Corporation of Amorlca .81. 82, 8 S 

Arrow Solos, Inc.93 
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Brooki Radio Distributing Co. 84 

Buffalo Radio Supply ...18, 19 
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Capitol Radio Enginooring Instituto .17, 67 
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Cinox, Inc. 85 
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Electronic Corporotion of America . 86 

Electronic SoIoe Company . 81 

Eipoy Monufocturing Co., Inc. 89 

E«e Radio Company . 8 

Foir Radio Solos . 70 

General Electronic Distributing Co. 66 

General Test Equipment . ss 

Greylock Electronic Supply Co. 85 

Heoth Compony .| 4 , |5 

Hudson Specialties . 9 $ 

Instructogroph Compony . 9 $ 
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Leotone Rodio Corporation . 63 

Lifetimo Sound Equipment Co. 96 
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McGraw-Hill Book Co.. Inc. 97 

Magnet Wire, Inc. 96 

Merit Prt^ucts . 80 

Metropoliton Electronic Instrument Co. 13 

Microcircuits Compony . 97 
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Midway Compony . 05 
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Mort's Radio Shock . 80 
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Niagara Radio Supply Company .85, 95 

Opod-Green Company . 70 

Opportunity Ad lets . 75 

Precision Apparatus Company . 68 

Progressive Electronics Compony .74 

Quorn Nichols Company . 90 


RADIO SCHOOL DIRECTORY 

(Poges 94-95) 

Americon Radio Institute 
Baltimore Technical Institute 
Candler System Company 
Commercial Radio Institute 
Don Martin School of Radio Arts 
Hollywood Sound Institute, Inc. 

Lincoln Engineering School 
Milwaukee School of Engineering 
RCA Institutes 
Radio Television Institute 
Valparaiso Technlcol Institute 
YMCA Trode & Technical Schools 


RAM Radio Co. 74 

Radio Apporotus Compony . 68 

Rodio City Products Co., Inc.77 

Rodio Dealers Supply Compony . 81 

Radcraft Publications, Inc. 79 

Radio*Electronics Library Series . 92 

Radio Kits Company .88 

Radio Moil Orders ..82. 8S, 9S 

Rodionic Equipment Company .. 86 

Rodio Publicotions . 85 

Radio Supply & Engineering Compony. 4 

Rice Loborotories . 85 

The Rose Company . 81 

Senco Rodio, Inc.74, 75 

N. Sfiverstine Compony . 6 

Simpson Electric Co. 69 

Spartan School of Radio and Electronics .87 

Sprague Products Company . I2 

Sproyberry Acodemy of Radio . 7 

Superior Instruments .72, 73 

Supreme Publications . 61 

Sylvonio Electric Products .Inside Bock Cover 

Technicoi Radio Parts . 80 

Television Assembly Company... .Inside Front Cover 

Telex, Inc.. —.. 83 

Telrex, Inc. .. 80 

Transvision, Inc. 10, II 

Universal General Corporotion . 91 

Word Products Corporation . 43 

Wells Soles, Inc.*. 48 
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Book Kevicws 


THE AMPLIFICATION AND DISTRIBUTION 
OF SOUND. Second Edition, by A. E. Greenlees. 
Published by Chapman and Hall. Ltd., I^ndon. 

X 8% inches. 302 pa^es. Price 16 shillinBS. 

This is a rather general book, appar¬ 
ently intended for the man who rents 
and installs PA systems, rather than 
for the designer or hobbyist. Most of 
the very basic material in audio work 
is presented, but each subject is touched 
so fleetingly that the reader comes 
away with not much more knowledge 
than that there is such a thing. 

A chapter containing material not 
available already in a number of other 
standard works is the one on installa¬ 
tions. Here several examples are given 
and the general requirements of various 
applications are discussed. 

Mathematical explanations are con¬ 
spicuous by their absence from the 
book, but several useful, standard ta¬ 
bles are presented—decibels, phons, 
parallel resistances, speaker matching, 
and others.— 


SERVICING THE MODERN CAR RADIO, by 
A. L. Hurlbnt. Published by Murray Hill Books. 
Inc.. New York. 9 x 12 inches. 692 poses. Price 
$7.50. 

The first part of this book, consisting 
of 93 pages, deals with general features 
of automobile radios, automobile radio 
servicing, installation, and with the 
particular problems of specific portions 
of the car receiver. 

The next 478 pages are devoted to 
service notes, alignment data and sche¬ 
matics of 257 automobile receiver mod¬ 
els, representing 15 manufacturers. 
Breakdowns, partial schematics and 
complete circuits bring the total num¬ 
ber of diagrams to over 600. 

The book is well printed and excel¬ 
lently illustrated. It is worthy of note 
that the pages are so large that each 
page contains much more material than 
the average book. 


RADIO AT ULTRA-HIGH FREQUENCIES. 
Vol. II. (1940-1947). edited by Alfred N. Gold- 
Bmith, Arthur P. Van Dyck. Robert S. BurnaP. 
Edward T. Dickey, and Georse M. K. Baker. 
Published by RCA Review. Princeton. N. J. 485 
pages. 6x9 inches. Price 12.50. 

This is a collection of approximately 
54 papers delivered by RCA engineers 



“He claims it'll receivo undorwotort" 
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or published in Proceedings of the IRE, 
Electronics, Journal of Applied Phys^ 
ics, FM and Television, and Communi¬ 
cations. The papers cover a number of 
phases of u.h.f. radio including anten¬ 
nas, transmission lines, propagation, 
reception, radio relays, measurements, 
and components. The papers are group¬ 
ed so all those on the same general 
subject are in the same section of the 
book. Other papers by RCA engineers, 
not reprinted in this volume, are sum¬ 
marized. 

There are two appendices. One is a 
bibliography of technical articles on 
u.h.f. and related subjects written by 
RCA engineers and published between 
1925 and 1947. The other consists of 
summaries of papers published in Vol¬ 
ume I of this book.— R F. S. 


RADIO INDUSTRY RED BOOK, compiled ond 
edited by Howard W. Sams & Co.. Indianapolis. 
Indiana. Flexible fiber covers. 8*A x 11 inches. 
446 pages. Price $3.95. 

Designed with the object of *‘provid- 
ing a single accurate volume that would 
give radio service technicians instant 
reliable data on major replacement 
parts used during the past ten years ... 
listing the proper replacement products 
of most of the leading parts manufac¬ 
turers . . this book is, in effect, an 
encyclopedia of replacement parts. Mod¬ 
el numbers of some thousands of re¬ 
ceivers are listed down the left side of 
each left-hand page and the same model 
number is listed on the right-hand side 
of the opposite paige. This permits list¬ 
ing the replacement parts numbers on 
a line 19 inches long. The line is divided 
into eight sections: capacitors, trans¬ 
formers, batteries, i.f. coils, phono car¬ 
tridges, speakers, controls, and vibra¬ 
tors. The set manufacturer’s part num¬ 
ber is given, thus the replacement part 
numbers of from one to four manufac¬ 
turers of suitable replacement parte. 
This makes it possible for the repair¬ 
man to use those most readily available. 
This information is likely to make the 
book the radio technician’s bible—a 
necessary bench-side manual. 

An extensive listing of the products 
of several manufacturers is included. 


Dfsign «f VIbrsting Crystals, by William H. Fry. 
John M. Taylor, and Bertha W. Hen vis. Published 
by Dover Publications. Inc.. New York. N. Y. 
6% X 10 inches, 182 pages. Price $3.50. 

Calculation of the characteristics of 
different piezoelectric vibrating systems 
is tedious work under normal conditions 
because of the number of setups and 
computations required. 

This book is a report on the work 
done on crystal development and mate¬ 
rials for the Sonar Division of the Bu¬ 
reau of Ships. There are 129 graphs 
and numerous tables and charts plotted 
to show characteristics of piezoelectric 
crystals vibrating in either the thick¬ 
ness or longitudinal modes; in combi¬ 
nation with any backing material and 
in any driving medium. 

This report is of particular interest 
to designers of crystal projectors, but 
its contents can be applied equally well 
to the design of wave filters, gauges, ac¬ 
celerometers, and other piezoelectric de¬ 
vices.— R,F,S. 



Jusf Fublhhed 



RADAR 

PRIMER 


By J. L. HORNUNG 

Superviiort Radio Elacirotties 
Walter Hervey Junior College 
2i8 pages $3.50 

1YERE it a timple, non.malbe- 
-8-X maliral explanation of the 
entire field of peacetime radar— 

•hewing its batic prineiplet. how 
it works and how it is used. De* 
signed for easy reading, this up* 

to-date book explains the uses and workings of radar in 
such fields as broadcast¬ 
ing. communications, 
television, etc. 

Includes basic dofa on 
Marine and aircraft 
radar, radar pulses and 
beams, the electron gun. 
loran. radio echoes, color 
television, cathode • ray 
tubes, and a wealth of 
other topics. 

— CONTENTS- 

Fundamentals of Radar 
— Determining Dis¬ 
tance and Direction- 
Electrons Paint a Pic¬ 
ture—The Basle Parts 
of a Radar Set—Radar 
at Work — Long-Dis¬ 
tance Navigation — 
Microwaves and Pulses 


Also Jusf OufI 
Now 9th Edition 

Nllson and Hornung*s 

RADIO 

operating 

OstskiiK 114 Ait«trs 

Enlarged to include 
the 262 new questions, 
just added to the FCC 
examinations. This 9lh 
edition answers a total 
of over 1S50 questions 
on all phases of radio 
commiiniration — gives 
you ihc information 
you need for passing 
any clas« of rommer- 
rial radio operator' 
examination ...S4.50 


-History of Radar. 

SEE THEM 10 DAYS FREE 


B 


McGraw-Hill Book Co., Inc. 

330 W. 42nd Si., N.Y.C. 18 

Send me book(s) checked below for 10 days* free ex* 
amination. In 10 days I will send remittance, plus a 
few cents postage, or return book(B) postpaid.* 

~ Honiung’s RADAR PR I MAR. S3.S0 

Nilson and Hornung's RADIO OPERATING— 
Q. I A.. $4.50 

Name . 

Address .... 

City .... . .Zone.. . .State. 

Company ... 

Position .RC*2-49- 

* We pay mailing costs if you send eash with this 
coupon. Same return privilege. 


CONDENSER SPECIALS 


_ ...__ ___-J papor. . 

.00023 MtD 2SU00 VDC Western Electric oil. . 
axastM MFD VDC solar MeWCa^Sl^iat 

Sid 


‘f:S 

1.99 


___ __OfiQ. boK 2i 

1 MFD 3000 VDC oil AlleU Aerovox—Special. .. 
• MFD &O0O VDC Spraoue or Micamold oil SlleU 
8-6-4-1 MFD 600 VDC CD TJ 6010 jour choli^. 
8X6 MFD 4SO VDC CD oriq. pack .40 ea., 3 for 
2X2 MFD 600 VDC SprsRue oil Ailed SC mount, 
a MFD 790 VDC Sprague eil Ailed—Spocial.... 

2X.15 HKD HOOD VDC SprsKUe Vitamin Q. 

.048 MFD 16000 VDC tpragUe Vitamin Q. 

.1 MFD 3500 vDC itil AlTod Cornell Dubliler. . . 
.8 MFD 4000 VDC Comoll Dubilier oil filled. . . 
33 MFD 35 VDC by pass, Extra Special. lO for a 
ao MFO 180 VOC Mighty Midget IneCo. 0 tor a 
.5 MFD 600 VDC Acmvox tyt>e 684. box 30 

ao MFO as VOC. as mfd. so voc so mfd. 

480 VOC cans, CD type UP. choice 3 ffw ... 
30-20 MFD. 330 VDC or 4X10 MFD, 450 VDC 
SpfBKue .. 

too asso. .i*.08..a»*.9*.003-.0O4..0oa. etc.. 

paper a. mica fiOO VDC Serovox A oth*rs. . . . 
S MFD 450 DX’C Aen.vox Hl-Farad t'pe CL Dry 
Oathlubs as as^o. 3 X. l*.OS*.S*. l.aXS—1 A 3 
MFD all aOO or 1 OOO Vf>C 0» h.i s^.o. »or 
POftnOe Rfiiuirrd teif* Rorh Order. 

McConnell’S 


&.4S 

4.88 
1.99 

&.a8 

.DO 

3.78 

1.88 

1.78 
3.88 
1.00 
1.00 
8.80 


1.00 

.40 


3.0O 


l.SS 



NO MORE WIRES 


Candueting and retittanee galntt now available. 
Professional men need—amateurs enjoy—this real aid 
In Designing. Testing, and Hepalring modern electronic 
clrculU. Paint working circuits over your rough sketches 
or on any Insulatlnl base. Most new radios and hearing 
aids have partly Printed circuits. High instruction value 
for colleges. SUndard Kit. $3, has Copper Conducting 
Paint and three Resistance I^tnts. SuPer Kit. $5. has 
above plus Silver Conducting Paint. Insulating Lacquer, 
and Solvent A Brush Cleaner. Free Manual with each. 
Postpaid In U.8.A. Manual separately 25c. Free liter¬ 
ature. Just dot down name, address, desired kit or 
manual; and send with cash. M.O., or C.O.D. -f 20% to 

MICftOClRCUITS CO. 

Dopt. 2E Now BuWato, Mich. 
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RELAYS 

FOR EVERY PURPOSE 

Over a M/i/ion in Stock! 


STANDARD DC TELEPHONE RELAYS 


Stock 

No. 

(toeratini 

Vollaie 

Coil 

Resistance 

Contacts 

Manufacturer 

Net 

Each 

R-lOt 

24V 

1500. 

OPST (NO) 

Auto. Elec. 

81.35 

R-t02 

24V 

400. 

SPOT 

Auto. Efec. 

1.10 

R-103 

24V 

OUAL-1000 

3PST (HO) 

Auto. Elec. 

US 

R-105 

24V 

600. 

3PST (NO) 

Clare 

1.20 

R106 

24V 

1300 

3PSTTNC) 

Clare 

1.25 

R-15? 

12V 

50 

DPDT-SPST (NO) 

Guardian 

1.10 

R 153 

12V 

200 

SPDT-SPST (HO) 

'Strom beri 

1.25 

R 154 

12V 

200. 

SPST(NO) 

SPST (4N04NC) 

Clare 

1.20 

R155 

12V 

100. 

Auto Elec. 

1.15 

R-15 8 

6V 

50 

4PST (NO) 

Stromheri 

1.10 

R159 

6V 

50 

DPST(NO) 
3PDT-3PST (NO) 

Stromberi 

I.IO 

R 160 

6V 

1? 

Auto. Elec. 

1.05 

R-161 

^6V 

10 

3PST (2NC-1N0) 

Auto Elec 

.90 

R-121 

150 V 

5000 

2PST(NO)SPOT 

Clare 

1.65 

R-123 

150V 

6300 <• 

SPST (NO) 

Clare 

1.7S 

R-602 

150 V 

^ 6500 

3PST(NO) 

Clare 

1.75 

R-515 

24V 

750 

SPST (NO) 

Clare 

1.25 

R-517 

12V 

250 

OPST(NO) 

Clare 

1.20 

R-519 

250V 

14000. 

SPOT 

Auto. Elec. 

1.95 

R-520 

250V 

14000 

OPDT 

R.BJW 

2.10 

R-521 

32V 

1000. 

OPOT 

KelloRi 

1.20 

R-166 

24V 

OUAL-200 

OPOT-SPST (NO) 

Stromberi 

1.59 

R-168 

24V 

OUAL-200 

4PST(NO) 

Auto. Elec. 

1.20 

H-240 

250 350V 

40000 

OPST (NO) 

Auto. Elec. 

2.95 

H-241 

48V 

650 

SPDT-SPST (NO) 

Ctare 

1.25 

Stock 

No 

TYPE 18 DC TELEPHONE RELAYS 

Operatini Coil 

Voltate Resistance Contacts Manufacturer 

Net 

Each 

R-109 

24-48V 

4000. 

SPOT 

Auto. Elec. 

81.50 

RllO 

24-32V 

3500 

SPOT 

Auto. Elec 

1.50 

R-112 

90-120V 

6500 

SPST (NC) 

Auto. Elec. 

1.75 

R-114 

24V 

500 

4PST(N0) 

Auto. Elec 

1.30 

R-603 

24V 

400 

DPST (NO) 

Auto. Elec 

L25 

H-238 

24V 

150 

OPOT-SPST (NC) 

R.B.M.* 

1.25 

H-239 

24V 

180 

DPST (NO) 

Auto Elec 

1.25 



Net 


SEALED DC TELt^HONE RELAYS 

Stock Operetint Coil 
NO VolUfe Resistance Contacts Manufacturer Each 

R-12S 24V 300. DPDT Clare $2.75 

R 126 90 120V 2000 OPOT Clare 3.00 

RS04 24-70V 2800 SPOl 6E-CI03C2S 3.00 

V TYPE DC TELEPHONE RELAYS 


Stock Operatini 
No Voltaie 
R 164 24.32V 
R-512 24-48V 
R-S13 12-24V 
4-6V 

ev 


R-S14 

>R.526 


Coil 
Resistance 
1000 
3500 
300 
60 
35 


Net 

Manufacturer Each 


Stock 


R-213 

R-605 

R-606 

R-607 


Operating 

Voltaia 

Coil 

Resistance 

Contacts 

Manufacturer 

Net 

Each 

90-135V 


NONE 

Clare 

80.95 

5-8V 

— 

DPST(NO) 

Clare 

1.50 

24V 


3PST (NO) 

Auto Efec 

.95 

24V 


OPST (INO-INC) 

Auto Efec. 

.95 

24V 

- 

SPST (NO) 

Auto. Elec. 

.95 



DIRECT CURRENT 
MIDGET RELAYS 


Stock 

No 

Operating 

Vollage 

Coil 

Resistance 

Contacts 

Manufacturer 

Net 

Each 

R132 

24V 

300 

OPOT 

Clare 

81.20 

R-133 

24V 

300 

NONE 

Clare 

.60 

R-134 

24V 

250 

4PDT 

Clare 

1.20 

R-135 

24V 

300 

SPST (NC) 

Clare 

1.15 

R-137 

24V 

300 

SPOT 

Clare 

1.15 

R-138 

24V 

300 

4PST (NO) 

Clare 

1.15 

R-139 

24V 

200 

4PD1 

Clare 

1.15 

R 140 

24V 

280 

SPOT 

R.e.M. 

1.15 

R 141 

24V 

280 

3PST (NO) 

R.B.M. 

1.15 

R-142 

24V 

400 

OPDT 

Allied Cont. 

1.20 

R-143 

24V 

280 

SPST (NO) 

SPST(NO) 

R.B.M. 

1.15 

R.U4 

24V 

250 

Allied Coni. 

1.15 

R 145 

24V 

300 

DPST (NO) 

Allied Coni. 

1.15 

R-146 

12V 

126 

OPST (1 NO) (INC) Clare 

I.IO 

R 147 

9-I4V 

75 

SPOT 

Guardian 

1.05 

RI48 

12V 

100 

OPOT-SPST (NC) 

Price Bros. 

1.10 

R-U9 

6 8V 

45 

SPST (NO 

Clare 

1.00 

R-t50 

6V 

30 

SPST(NO) 

E-2 Elec. 

95 

R-522 

2-6V 

2. 

SPST(NO) 

R.B.M. 

.65 

R 523 

90-125V 

6500 

OPOT 

Clare 

1.90 

k 222 

12V 

100 

OPST(NO) 

P8B 

95 

H-24? 

24 32V 

300 

OPOT 

R.B.M. 

120 

H 243 

24-32V 

300 

4 POT 

R.B.M. 

1.20 


Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work. Wells can make immediate delivery 
and save you a substantial part of the cost. 

Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown. 



SENSITIVE 
DC RELAYS 


Na 

Voilaie 

Resistance 

Contacts 

Manufacturer Each 

R-169 

24V 

250 

SPST (NO) 

Allied Cont. 

81.95 

RI71 

24V 

230 

DPDT 

Allied Cent. 

2.15 

R-172 

5-8V 

30 

DPDT-SPST (HO) 

Allied Cont. 

1.70 

R-173 

2-6V 

5 

SPST(NO) 

Allied ConL 

1.25 

R-529 

24-48V 

1000 

OPDT 

Allied Cont. 

2.50 


Contacts _ _ 

SPST (NO) W E $t.20 

OPDT W E. 1.30 

OPDT-DPST (NO WE 1.20 

SPOT W E 1.05 

OPOT-SPST (INC- I 

I NO) W. E 1.05 I 

AC-STANDARO TELEPHONE RELAYS 


Operalini Coil 
Vollaio Resistanci Contacts 


StKk 

No.. 

R-218 4-6V 
R-220 75V 
R-221 tS-24V 
R 174 250V 
R 175 350V 
R 176 24V 
R-177 24V 
R-600 8-12V 

R-507 24 48V 


Nat 

Manufacturer Each 
Kurman 220C 81.95 
Allied Cont. 1-20 
Allied Coni 
6.M. 


1800 SPOT 

5000 SPOT 

5000 SPST (NO) 

5000 DPST (NO) 

IIOOO OPDT-OPST (NO) C.M. 

250 OPST (NO) 6.M. 

300 4PDT C.M. 

5000 SPOT SOunnKS 

1000 SPOT-DP ST (NC) Guardian 


TYPE BO DC RELAYS 

Coil 


1.15 

1.8S 

2,95 

1.50 

1.65 

2.10 

1.15 


TYPE BJ DC RELAYS 

Coil 


No 

Vollaie 

Resistance 

Contacts 

Manufacturer 

R-204 

12V 

65 

DPST(NO) 

Allied Cont. 

R-205 

24V 

260 

OPOT 

Allied Cent 

R-224 

12V 

75 

SPST (NO) 

Allied Cent 

H-237 

27V 

230 

DPDT 

Allied Cont 


81.15 

1.25 

T.15 

1.25 


HEAVY DUTY KEYING RELAYS 



R-248 

R-244 


R-508 

R-506 


H-608 

R620 


Operatini 

Coil 



Not 

Voltaie 

Resistance 

Contacts 

Manufacturer Each 

28V DC 

150 

SPST (NO) lOA 

Guard. 36471 81.05 

75V AC 

265 

SPST(NO)20A. 

Leach 1327 

1.75 

24V DC 

150 

5PDT-3 AMP 

P6B-KL 

1.20 

24V DC 

210 

4PDT-3 AMP. 

P&B-KL 

1.10 

50V DC 

1500 

OPST (NO) 15A 

P8BSP 

1.25 

115 AC 

600 

SPDT-IO AMP 

St. Ounn 1XAX2.25 

24V DC 

200 

OPOT-IOAMP 

Guard 34464 

1.25 

no AC 

600 

SPDT-6 AMP 

Guaid 37189 

1.95 

24 V DC 

300 

DPST (NO) 6A 

• 

.95 

24 V DC 

200 

3POT-10 AMP 

Guard. 516983 1.05 

24 VOC 

200 

SPST (NO) 30A. 

St. Dunn B2A 1.25 

115 AC 

«w 

SPST (NO)20A 

St. Ounn lHXX2.25 

12V OC 

35 

3PST(NO) lOA 

Guard-BK2 

1.05 

28V OC 

150 

SPST (NO)40A. 

Price Bros. 

1.35 

12-24V DC 

80 

OPST(NO)lOA. 

-p« 

1.20 

24V 

230. 

DPST(NO)5A. 

R.B.M 

1.15 


DC-TYPE 7G ROTARY RELAYS 

Operalint Coil 


Stock 

Voltafe 
R 197 9 16V 
R-19S 9-I6V 



Resistance Contacts 


Net 

Manulacturcr Each 
Price Bros. 81.65 


OPOT 

6PST (3NO) 

(3NC) SPOT Price Bros. 
SPOT-OPST (NC) Price Bros. 
3PDT-SPST (NC) Price Bros. 
DPST (NO) SPOT 
(NC) OPDT Price Bros. 

3PST (NO) Price Bros. 


OIRECT CURRENT 
KEYING relays 


1.65 

1.65 

1.65 

1.65 

1.65 


Slock 

Operating 

Coil 



Net 

No 

Voltage 

Resistance 

Contacts 

MaiiiifKturef Each 

R-190 

12V 

65 

OPOT 10 AMP 

Advance Elec. 


R-191 




Type 2000-A 81.15 

28V 

125 

OPOT to AMP 

Guardian 

1.20 

R-192 

12V 

44 

3PDT 10 AMP 

Allied Cont. 
TypeNB5 

1.35 ’ 

R-I93 

5-8V 

n 

OPOT 10 AMP 

Leach 



24V 


SPST(NO) 

Type 1027 

1.05 1 

R-194 

265 

DPST (NO) 10 AMP Leach 






Type 1054SNW1.25 l 

R-195 

6V 

32 

DPDT 3 AMP 

G.E.Co. 

1.15 

R.196 

12V 

50 

OPOT 10 AMP 
SPST (NC) 

Guardian 

1.15 

R-242 

24V 

170 

SPOT 2 AMP 

Leach 






Type 12530EW1.25 

N-236 

5-8V 

18.5 

SPOT 10 AMP 

Leach-BFM 

1.0S 


CUTLER HAMMER 
HEAVY DUTY CONTACTORS 


Stock Operatini 
No. Voltaie 


Coil 

Resistance 



Net 

Manufacturer Each 


R-178 

24V DC 

100 

SPST (NO) 100A. 

6141H34A 

83.85 

R-179 

6V OC 

6.5 

SPST (NO) 
SPST (NO) 

50A 

6041H83A 

3.00 

R-180 

12V OC 

25 

50A. 

604H308 

3.25 

R-181 

24V DC 

65 

SPST (NO) 
SPST(NO) 

lOOA. 

6041H8B 

3.85 

H-232 

24V 

55 

50A. 

Metal Cased 

3.25 

H-233 

6V 

15 

SPST (NO) 

50A. 

Metal Cased 

3.15 

H-235 

24V 

70. 

SPST (HO) 

lOOA. 

Type B6 

3.85 


DIRECT CURRENT AIRCRAFT CONTACTORS 

Stock Operatinf Coil 
No. Voltaie Resistance Contacts 
R 182 2eV 80 SPST (NO) 25 A 

R-183 24V 60 SPST (NO) 50 A. 


R184 28V 
R 185 24V 
R 186 24V 
R 187 24V 
R-188 24V 
H-234 I4V 


60 

50 

100 

132 

100 

200 

45 


SPST(NO)lOOA. 
SPST (NO) 50 A. 
SPST (NO) 50 A. 
SPST (NO) 50 A. 
SPST (NO) 75 A. 
SPST (NO) 30 A. 


Manufacturer Each 
Guardian 81.85 
Allen Bradley 2.75 
Type B6A 

General Elec. 2.95 
Leach 5055ECR 2.75 
Leach 7220-3-243.50 
Allen Bradley 2.95 
Allied Cont. 2:95 
1.65 


ANTENNA CHANGEOVER RELAYS 


R-501 

R-503 


Stock 

No 


Operating 

Coil 



Net 

Voltage 

Resistance 

Contacts 

Manufacturer 

Each 

6-12V DC 

44 

2PDT 10 AMP 

Allied-NBS 

81.35 

12VDC 

100. 

OPDT 6 AMP 

G.E. 

1.95 

24-32V OC 


SPOT-OPST (NC) 





IKW 

Guardian 

1.45 

no AC 

4 

OPDT (IKW) 

C.E. 

2.45 

12-32V OC 

100 

SPDT-SPST 

G E.-500W 

1.95 


COMBINATION PUSH BUTTON ANO 
REMOTE RELAY 

Operatini Coit Net 

Voltaie Resistance Contacts Manufacturer Each 


H-244 12-24 V DC Dual-60 SPOT 


CR2791-R106C6 81.65 


Stock 

NO. 

R-246 


ADJUSTABLE TIME DELAY RELAY 

Operatini Coil Net 

Voltaie Resistance Contacts Manufacturer Each 

115 AC SPST (NO) or R W. Cramer 

(NC) 10 AMPS M20 Sec 88.95 

DC MECHANICAL ACTION RELAYS 


Stock 

NO. 

R-511 


Stock 

NO. 

R-509 


Stock 

No. 

R-500 


Operating 

Voltage 

12V 

6-12V 

Coil 

Resistanct 

25 

200. 

ill 

Manufacturer 

G.M. 

Net 

Each 

80.95 

.95 


TYFE C.M.B. RELAY 



Operatini 
Voltage 
24V DC 

Coil 

Resistance 

200 

Contacts 

MlCRO-SW 

SPST (HO) 

Manufacturer 

Clare 

Net 

Each 

82.45 

DC CURRENT REGULATOR 


Operating 
Voltage 
612V OC 

Coil 

Resistanct 

40 

Contacts 

SPST (NC) 

Manufacturer 
G E 

Net 

80.85 


LATCH AND RESET RELAY 

Operatini Coil 


Voltaie 
12V DC 


Resistance 

10 . 


Contacts 
DPDT-10 AMP 


Stock Operatini 
No. Voltaie 
R-621 6-12V 


Net 

Manufacturer Each 
St. Ounn- 

CX-3I90B 82.85 


DC>ROTARY STEP RELAY 

Coil Net 

Resistance ContKis Manufacturer Each 

30 3 POLE 

23 POSITION W. E. 810.95 


Stock 

No. 

R-230 


Operatini 

Voltaie 

5-8V 


DC-RACHET RELAY 

Coil 

Resistance Contacts 


Net 

_ Manufacturer Each 

SPOT-OPST (NO) Guardian 82.15 


Special Somple Engineering Offer 
Any ton rBloys listhd (one of each type) 
with the exception of Stock Not. R-621 
and R-246^only $10.00. 


ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 
LOCAL PARTS JOIBER 
Motiufocturers: Write For Quontity Prices. 

Distribotors: Write For The New Wells Jobber Monual. 


320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 


POIHTEO IN tHE U. S. A OY THE CUNEQ POESS. INC. 





















Modern, efficient, Sylvania Oscillo¬ 
scopes, IV P® 132 (7*iiich screen) above 
and Type 131 (3*inch screen), are ac 
operated general purpose cathode ray 
instruments used to study waveforms, 
measure voltages and currents in vari¬ 
ous types of circuits. Excellent for audio 
circuit analysis, transmitter checking, 
filter and hum analysis, vibrator wave¬ 
form checking. TVpe 132 price: $144.50; 
TVpe 131 price: $89.50. 



The last word in tube testers: Types 
139 (Counter Type, shown), and 140 
(Portable Type)—smartly styled, scien¬ 
tifically designed. Features: Shorts Test 
at voltage low enough to prevent tube 
damage, high enough for full brilliancy 
on indicator; all tube elements tested 
under dynamic conditions; Fingertip 
Controls; tests all tube types; Provision 
for Noise Test; large 4>%*inch meter; 
B-foot cord. Each model: 979.50. 



The Sylvania Poly (MULTI-PURPOSE) 
Meter Type 134Z provides, in a single 
coiiipact instrument, the means of making 
a iiiiiltitiide of electrical ineasurenieiits and 
tests. Electrical values measured include 
audio, ac and rf voltages (up to 300 me); 
(Ic voltages from 0.1 to 1,000; direct currents 
from .05 inilliampere to 10 amperes; resist¬ 
ances from y 2 ohm to 1,000 megohms. 
Instrument is compactly built, at* 
tractively styled, includes all 
essential accessories. Priced at 
only $89.50. 



This Audio Oscillator Type 145 is one 
of the most versatile and convenient 
test instruments made. Its powerful 
signal of known frequency provides an 
accurate tone source for checking radio 
receivers. It is ideal for response and 
distortion testing of audio amplifiers, 
public address systems, juke boxes, 
wired music installations and individ¬ 
ual speaker cones. An exceptionally 
valuable test instrument.Price: $129.50. 



With this new DC Voltage Multiplier, 
the 1,000 vdc range setting on your 
Sylvania Polymeter v\'ill read 10,000 
vdc full scale! The 300 vdc range set¬ 
ting will read 3,000 vdc full scale! Add 
this accessory to your Polymeter and 
you have a Kilovoltmeter for testing 
TV circuits and other high dc voltage 
applications. Only $9.95! 


GOOD SERVICING STARTS WITH... 


fine test eouiptnent 


Now, in addition to selling the best in tubes, you 
can simplify your testing and trouble-shooting 
job with the latest and finest in test equipment! 
For full details about these carefully engineered 
Sylvania instruments, mail handy coupon today! 

SYLVIA 

ELECTRIC 

EUCnONIC DEVICES; DADIO 1V8CS; CAINIOE RAY TUICS; FIDORESCENT UMPS. 
FIXTURES, WIRINS DEVICES; ElECIRIC USHI BVltS; PHOTOUMPS 
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Sylvania Electric Products Inc. 

Radio Tube Division, Dept. R-1702 
Emporium, Pa. 

Gentlemen: 

Kindly forward detailed information about instruments checked below: 

I I Oscilloscopes ;_Audio Oscillator 

O Tube Testers ED Polymeter 

EJ DC Voltage Multiplier 


Name-- 

Address. - 

City_ 

State- --Zone. 


■a 


j 






















only inches of sound! 


When you talk by telephone, far or near, the actual 
sound travels much less than when you talk across 
the room! 








Tliat’s because the telephone system carries not sound 
itself but an electrical facsimile of sound. When you 
speak into a telephone transmitter your voice is con¬ 
verted into electrical vibrations which are not changed 
back into sound until they reach the receiver 
diaphragm. 


Conversion of sound into its electrical equivalent, 
through the invention of the telephone, opened the 
way to the measurement of sound by accurate elec¬ 
trical methods. In developing means to make the 
telephone talk farther and sound clearer, the scien¬ 
tists of Bell Telephone Laboratories had to develop 
the tools for sound-wave analysis and measurement. 


BEll lELEPdONE LABORATORIES 



EXPLORING and INVENTING, DEVISING AND PERFECTING, FORCON^ 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE, 


The condenser microphone, the wave filter, the ampli¬ 
fier — each the product of telephone research — have 
helped to reveal the structure of sound as never before. 
Each has helped to build the world’s finest telephone 
system. 





